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THE FOURTH CENTENARY OF THE DEATH OF 
VASCO DA GAMA 


WO names are inseparable in history, those of Camdes and Vasco 
da Gama, the singer and the sung. The world has just celebrated 
the fourth centenary of the birth of the Poet who in Zhe Lusizads im- 
mortalized the Navigator, and on Christmas Day it was four hundred 
years since D. Vasco da Gama, Conde da Vidigueira, Viceroy of India 
and discoverer of the sea route from Europe to the East, died at Cochin, 
As heroes, like saints, are commemorated on the day of their death, 
when their work has been accomplished, the event was to be marked by 
elaborate festivities in Lisbon, to include a pilgrimage to his tomb in 
the Jeronymos, the magnificent fane built by King Manoel I. as a thank- 
offering to God for the success of the voyage, and the beginning of a 
monument on the shore in front, where da Gama embarked, was to 
be made. Few will deny that he was cast in the heroic mould, if they 
consider the achievement by which he realized the dream of Prince 
Henry the Navigator, by uniting East to West “that the peoples 
might learn to exchange their riches.” 

The late E. G. Ravenstein in a definitive work * discussed the respec- 
tive merits of the great trio, da Gama, Columbus, and Magellan, and 
placed the last first; but while he admits that the finding of the New 
World by Columbus produced results even more far-reaching than the 
voyage of da Gama, he argues that if the physical obstacles encountered 
by these two men be compared, the latter deserves the greater credit. 
Instead of hugging the coast as his predecessors had done, da Gama 
dared to strike across the ocean a distance of 3770 miles in the unknown ; 
winds and currents obliged him to take a circuitous course, and he spent 
ninety-three days at sea before touching land in the Bay of St. Helena. 
After passing the Cape he had to fight the Agulhas current, which beat 
Bartholomew Dias, and that of Mozambique, and it was only after he 
obtained a pilot at Melinde that his difficulties vanished. 

It was the finest feat of seamanship hitherto achieved, and a greater 
one than the voyage of Columbus, for not only had the latter a shorter 

* “A Journal of the First Voyage of Vasco da Gama, 1497-1499.’ London: 
Hakluyt Society. 1808. 

B 


2 THE FOURTH CENTENARY OF THE 


distance to traverse, but, favoured by the wind, he could sail almost 
straight to his goal. In scientific knowledge da Gama proved himself 
superior, the accuracy of the charts he kept being in marked contrast 
to the errors in those of the Genoese, but the credit of this may be 
due partly to his pilots, of whom at least one had been with Bartholomew 
Dias. As Ravenstein says quite truly, the Portuguese were at that time 
better navigators than the Spaniards, or even than the Italians, who had 
been their first instructors. 

The opening of the Cape route to India led to the acquisition of an 
Eastern Empire by Portugal and to her monopoly of the spice trade ; 
Lisbon displaced Venice as the European mart of the richest products of 
Asia. To Christianity it brought new strength by severing the sinews 
of Muhammadan power, for not only did the naval victories of the 
Portuguese convert the Indian Ocean into a mare clausum to Moslem 
vessels without a permit, but the rulers of Turkey and Egypt lost the large 
revenues they had derived from the transport by caravan of Indian and 
Far Eastern goods across their territories. The arrival of Vasco da 
Gama at Calicut on 18 May 1498 was thus a stunning blow at the redoubt- 
able enemy of the Christian faith, the first of a series of which Lepanto 
was the greatest, though not the last. As soon as the Portuguese entered 
the Indian seas, Moslems recognized that a life-and-death struggle, 
both religious and commercial, had commenced: hence the attempts 
they made at the African ports to trap da Gama ; hence the alarm and 
anger shown in the greeting to the first sailor who landed from the fleet 
at Calicut: “‘ May the devil take you! What brought you hither ? ” 

Looked at from another angle, the voyage established direct com- 
munication between Europe and Asia, interrupted for centuries by the 
Muhammadan wedge that had been driven between the two continents ; 
it enabled Western ideas to permeate the East and profoundly modified 
its ancient civilization. Vasco da Gama effected one of the major 
revolutions of history, and while we have to deplore many actions of the 
European conquerors, their domination has undoubtedly been on the 
whole beneficial to Asiatics by conferring on them the advantages of a 
more stable and a juster government. 

It is right to say that the Portuguese went to India primarily as 
missionaries and traders, and not with any idea of acquiring territory. 
Vasco da Gama was sent as an ambassador to open up relations with 
Indian potentates in the cause of Christianity and commerce, for if King 
Manoel had thought only of discovery, he would probably have appointed 
Bartholomew Dias to head the expedition and complete the task he had 
half accomplished. Moslem hostility in defence of a trade monopoly 
led to armed conflict, and compelled the new-comers to build fortresses 
to protect their factories and finally to become conquerors. Circum- 
stances, and not any pre-conceived design, also drove the Dutch and 
English to become ruling Powers in the East. Our Indian Empire grew 
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out of the Island of Bombay ceded by Portugal as part of the dowry of 
Queen Catherine of Braganza when she married Charles II. but it 
derives indirectly from the voyage of Vasco da Gama, and the Union 
Jack now waves over many lands which his countrymen were the first 
Europeans to find and govern, especially India and Ceylon. It is there- 
fore fitting that Britishers should honour the man who opened the way 
of Empire for them; that South Africans should remember him who 
discovered and named Natal; and that all the King’s subjects should 
join the Portuguese in celebrating his exploit in view of our alliance 
with Portugal, the oldest in history. 

In addition to loyalty and patriotism, da Gama possessed other 
qualities that recommend him to our admiration, especially courage and 
tenacity of purpose. These enabled him to overcome the obstacles 
placed in his way at the ports of call and at Calicut, to suppress a mutiny 
among his much-tried men, and to inspire them with confidence to win 
through. During an earthquake on his third voyage he is said to 
have reassured his men thus: “ Be glad, my friends, the sea trembles 
at us.” If his crews had not given way at times, they would not have 
been human ; the voyage lasted two years out and home, and they had 
to contend with heat and cold and storms ; the painful and loathsome 
disease of scurvy made havoc among them, and of the one hundred and 
seventy who started, only some fifty or sixty returned, many of them 
broken in health. But their leader never flinched, and when detained 
a prisoner at Calicut he refused to purchase liberty by jeopardizing his 
ships. By nature authoritative and irascible, he showed self-control, 
resource, and astuteness in dealing with Orientals under perilous, varied, 
and novel conditions. He was a true leader of men. A Venetian who 
knew him calls him violent, and he gave proofs of violence and cruelty 
in his second voyage in 1502, but he had a kindly, even a tender, side to 
his nature. Instead of hurrying home in 1499 to tell the great news and 
receive the reward, he sent his ship on to Lisbon and took his sick brother 
Paulo to Terceira to give him a chance of recovery ; and when he finally 
reached the Tagus, he spent nine days in retreat mourning for him before 
he made a triumphal entry into the capital. 

King Manoel allowed Duarte Pacheco to die in poverty and recalled 
Affonso de Albuquerque, but he rewarded liberally the services of da 
Gama, giving him the title of Dom, the post of Admiral of the Indies, 
and pensions that made him one of the richest men in Portugal. But the 
Navigator aspired to be lord of his birthplace, and though the Order of 
S. Thiago, to which it belonged, refused to part with it, he took up his 
residence there, and proceeded to build himself a palace. The Order 
complained to the King, who was vexed at his masterful conduct, and 
ordered him to quit Sines in thirty days. This wasin 1507. The banish- 
ment must have tried his haughty spirit, but he obeyed and moved to 
Evora, where he lived in retirement for some sixteen years. He had been 
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promised the title of Count, and not obtaining it, asked leave in 1518 
to emigrate. The King put him off for some months in the hope that he 
would change his mind, and in the mean time matters were arranged. 
D. Manoel was loth to lose a subject who had rendered signal service 
to the country and brought him great wealth; the Duke of Braganza 
agreed to cede his towns of Vidigueira and Ville de Frades in exchange 
for one of da Gama’s pensions and a cash payment, and on 29 December 
1519 the Navigator realized his ambition to become a peer. 

In 1524 King John III. sent him to India as Viceroy to reform the 
abuses that already afflicted the State from the Governor downwards, 
and Gaspar Correa has described for us his pomp, incorruptibility, and 
severity. Knowing the value of splendour, he took out servants, plate, 
and tapestries worthy of a king, and had a guard of two hundred men in 
his livery. On landing at Goa he astonished every one by accepting no 
gift from either Christian or Moor. He removed corrupt officials, and 
threatened his predecessor, who was one of them, with death if he 
disobeyed. But in three months the terrible Viceroy had passed away ; 
a carbuncle on his neck, added to the heat of his temper, and untiring 
work extending to small details, with worry over the succession, killed 
him in his sixty-fourth year. 

Those who would know more and do not understand Portuguese 
should read ‘ Vasco da Gama and His Successors,’ by K. G. Jayne 
(London, 1910). Students have the Rosezvo (in Ravenstein) for the first 
voyage, Thomé Lopes (in Ramusio) for the second, and Correa for the 
third. 

The portrait here reproduced is considered the most authentic ; the 
original was given by a descendant of da Gama to the late King Carlos, 
and he presented it to the Lisbon Geographical Society, to which it 
now belongs. 

EDGAR PRESTAGE. 


PHYSIOLOGICAL DIFFICULTIES IN THE ASCENT 
OF MOUNT EVEREST 


Major R. W. G. Hingston, I.M.S., Medical Officer to the 
Expedition of 1924 


Read at the Afternoon Meeting of the Society, 10 November 1924. 


HE primary object of the Mount Everest Expedition was to reach 

the highest summit on the Earth. Everything else was subordinate 

to this. Elaborate scientific investigations were impossible, and anything 
involving complicated apparatus was altogether out of the question. 
We had to content ourselves with simple experiments and with the records 
of the experiences of individual climbers. These, nevertheless, may be 
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worth discussion. They will give us some idea of the physiological 
difficulties involved in an ascent to so great a height. 

Alterations in Breathing.—The most obvious of these is the difficulty 
in breathing. Owing to the gradual nature of our ascent this shortness 
of respiration was scarcely noticeable below 10,000 feet. It was definitely 
apparent above 14,000 feet, and above 19,000 feet the slightest exertion 
made breathing laboured and severe. When the body was at rest, 
even at extreme altitudes, the rate of breathing was apparently normal 
and as comfortable as at sea-level. But the very slightest exertion, 
such as the tying of a bootlace, the opening of a ration-box, the getting 
into a sleeping-bag, was associated with marked respiratory distress. 
The difficulties of the ascent were thus enormously increased. The 
breathing was quicker rather than deeper, but it was necessary to stop 
at frequent intervals and take a series of long deep breaths. This very 
quickly brought relief and made one ready for a further advance. Norton 
told me that, when he found himself dropping behind, his only chance of 
catching up the party was by taking a number of these deep long breaths. 
Somervell gives a record of his breathing at 27,000 feet. At that altitude 
he had to take seven, eight, or ten complete respirations for every single 
step forward. And even at that slow rate of progress he had to rest 
for a minute or two every 20 or 30 yards. At 28,000 feet Norton, in 
an hour’s climb, ascended only about 80 feet. This was the highest 
point reached without the aid of oxygen. The strain at that altitude 
was certainly intense, but when we remember that the supply of oxygen 
is only about one-third of that available at sea-level, we are surprised 
that men can make these strenuous efforts, and still more that they can 
remain in comparative comfort when they sit down to rest. 

The alteration in the rhythm of the breathing—commonly known as 
Cheyne-Stokes respiration—was frequently noticed during the expedition. 
I heard one member of the party breathing in this way as low as 12,000 
feet. Though as a rule it seldom occurs when awake, yet at the base 
camp I was conscious of this type of breathing before passing off to sleep. 
Illness at high altitudes markedly increases it. It was most pronounced 
in one member when suffering from fever at 15,000 feet, and still more 
so in a Gurkha when dying of cerebral hemorrhage at 18,000 feet. The 
rapid breathing of cold dry air produces some important secondary 
effects. It causes inflammation of the respiratory passages. Every 
member suffered from sore throat, from hoarseness, or from loss of voice. 
Most had irritating coughs, but with little expectoration. Some of the 
porters developed severe bronchitis: one had a profusely ulcerated 
throat, another persistently coughed up blood. Dr. Kellas was of 
opinion that the breathing was less laboured in a high wind. He thought 
that the wind might have the effect of packing the air into the lungs ; 
also that it swept away the exhaled air and thus prevented it from being 
inhaled by the next breath. Our experiences did not agree with his. 
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Mount Everest is noted for its heavy winds. They caused considerable 
obstruction to the breathing. A moderate breeze had a freshening 
effect, but a strong wind impeded progress, and there was a feeling of 
suffocation when facing powerful gusts. 

I made some experiments on the respiration. The power of holding 
the breath is a simple test to which pilots are submitted in the Royal 
Air Force. The following table shows the diminution in this power at 
successive altitudes in the ascent. The first column is the most complete. 
Where at sea-level the breath was held for 64 seconds, at 21,000 feet it 
was held for only 14 seconds. 


Altitude in feet. Time breath held (in secs.). 


R.W.H. E.0.S. B.B. G.B. E.F.N. G.L.M. J.V.H. A.C.I. T.H.S. N.E.O. 


Sea-level wos (G4 — 120 — 9 120 — 
7OOO ew soe 40 40 60 40 40 50 42 80 60 55 
14,300... 39 32 35 32 37 40 47 4 — 
16,500 ... «sa 620 23 35 20 31 — 23 30 41 28 


Another test used amongst airmen is the measurement of the ex- 
piratory force. This consists in blowing a column of mercury up a 
graduated glass tube. The height reached by the mercury is read off, 
and this gives a measure of the expiratory force. If the expiratory force 
is much below the average it suggests that the airman will be incapable 
of sustained effort. The following table gives the results of our experi- 
ments. It suggests that with increasing altitude the expiratory force 
tends to improve. Look again at the first column. At sea-level the 
expiratory force was 110 mm. Hg; at 21,000 feet it was 150 mm. Hg. 
The third, fourth, fifth, sixth, seventh and eighth columns also show that 
an improvement has occurred. 


Altitude in feet. Expiratory force in mm. of Hg. 


R.W.H. E.0.S. B.B. G.B. E.F.N. G.L.M. J.V.H. A.C.I. T.H.S. N.E.O. 


I10 120 140 160 I10 130 160 120 
14,300 ... EXO 90 160 190 120 120 — 160 120 
16,500 ... 140 130 210 200 170 — 120 170 120 100 
25,000 ... 120 — 210 — 150 = 


I did not anticipate this improvement in the expiratory force. But 
the test has little to do with the function of respiration. It is more an 
indication of physical fitness and muscular strength. And this tends to 
improve during an ascent, when the progress is slow enough to be 
accompanied with acclimatization and before the wasting of high altitudes 
becomes marked. The march across Tibet made us tougher and harder. 
Hence the expiratory force improved. Mosso came to a similar conclusion 
in the Alps. He made his men perform exercises with dumb-bells, and 
was surprised to find that they didjmuch more work at a height of 4560 
metres than when they performed the same exercises at Turin. 
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Circulation.—I pass to the changes in the circulation. Blueness of 
the face and lips, lividity of the nails, coldness of the extremities, were 
the indications noticed of the impaired circulation at altitudes above 
19,000 feet. Three of the members experienced giddiness. One 
noticed that it was immediately relieved by taking a deep breath. Once 
the extremities become cold at these high altitudes there is a great 
difficulty in regaining warmth even in the interior of a sleeping-bag. 
The pulse is not markedly accelerated while at rest, but increases rapidly 
on the slightest exertion. Norton’s normal pulse is 40, and it was only 
60 when he was resting at 27,600 feet. An intermittent pulse may 
develop at high altitudes. In one instance, after crossing a pass of only 
14,000 feet the pulse missed four beats every minute without causing 
any particular symptoms or distress. This irregularity of the pulse 
seems to be a common feature. Mosso states that, when on Monte 
Rosa, he noticed that nearly all the members of his party showed some 
signs of irregularity of the heart. Hzemorrhages at high altitudes have 
often been described, from the gums, the lips, the conjunctive, the 
nose. Nothing of the kind occurred amongst the members of our 
expedition. 

The following table shows the changes in the pulse of one individual 
at successive altitudes above sea-level. The first column gives the pulse- 
rate when the person is at rest. There is no change except at the highest 
altitude, 21,000 feet. The second column shows the change that occurs 
when the person is made to stand up. There is an increase in the pulse- 
rate somewhat in proportion to the altitude of the experiment. Column 3 
shows the change after regulated exercise. The exercise consisted in 
standing alternately on a chair and on the ground five times in 15 
seconds. Again there is a marked increase in the pulse-rate, and this 
increase is greater the greater the altitude. The last column gives the 
time in seconds that the pulse takes to return to normal. 


Pulse rate of one individual. 


Pulse rate per Pulse rate per Pulse rate per Time in secs. of 
minute sitting. minute standing. minute after return of pulse 


Altitude in feet. regulated exer- to normal. 
ctse. 

Sea-level ne ee 72 72 84 20 

7000 see ose 72 84 96 15 

14,300 72 84 108 40 

16,500 = ane 72 96 120 20 

21,000 soe ate 108 120 144 20 


The blood pressure was taken with a sphygmomanometer in the 
manner adopted by the Royal Air Force. The following is a table of 
results. There seems to be no change in the blood pressure definitely 
associated with increase in height. 
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Blood pressure at successive altitudes. 


Altitude cack) B.B. | G.B. | E.F.N. | J.V.H. | G.L.M.| A.C.1. | T.H.S. | N.E.O, 
in feet. 


7000... 130. 90125 110130 90140 80120100120 85130100110) 85 100 80 
14,300 ...135 95115 80145 85130 90135' 90 — —120 90130100130| 99 — — 
16,500 ... 146104128 90140 102128) 93 136, 96126 94122 78140110120) 82125 95 
21,000 ... 138118100 80; 


A well-known change that takes place during an ascent to high alti- 
tudes is the increase in the number of red corpuscles per unit volume of 
blood. The conditions on Everest were too rough for these delicate 
determinations But further west, on the Pamir plateau, I had pre- 


viously made a series of blood counts up to 18,203 feet. The following 
table shows the results :— 


Date. Altitude. Corpuscles per cu. mm. 
April 10 700 feet 4,480,000 
May 12 ... ., 5,240,000 
May 21 ... 6,040,000 
May 28 ... «ss 70,000 ,, 6,624,000 
May 30 ... «ss 55,960 ,, 6,760,000 
Juner ... 22,400 ,, 6,800,000 
June 21 ... 7,525,000 
June 23 ... eve, 7,840,000 
June 26 ... ss 16,900. ,, 7,640,000 
July 27 ... 5, 8,320,000 


There has been an increase in the number of red corpuscles from 4,480,000 
at 700 feet to 8,320,000 at 18,200 feet. Another point of interest is that 
the people who live on the Central Asian plateau have a higher blood 
count than those at sea-level. The average blood count of the Sarikoli 
is 7,596,000, of the Kirghiz 7,920,000. The blood count of the European 
is about 5,000,000, but, on making an ascent to the Tibetan plateau, 
the corpuscles in his blood rapidly increase until they reach the number 
normal to the people who live permanently at those heights. 

Muscular Power.—Airmen describe great muscular weakness when 
flying at considerable altitudes. Even working a camera-shutter calls 
for enormous effort. We did not notice such pronounced effects, probably 
because our ascent was slow. But if inhalation is inadequate the legs 
soon become tired. It is not the tiredness of a prolonged walk, but 
more a heaviness and a lassitude which quickly disappears with a short 
rest. 

The endurance test employed by the Royal Air Force is said to 
indicate the stability of the medullary centres and the capacity of the 
individual to resist fatigue. The test consists in blowing a column of 
mercury to a height of 40 mm. and noting how long the person is able 
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to sustain it at that height. The pulse is counted in periods of five seconds 
during the performance of the test. The following table gives the result 
of this test. Every column shows a diminution in the powers of endurance 
at each successive height. Take, for example, the first column. At 
sea-level the subject could sustain the mercury for 45 seconds ; at 21,000 
feet for only 15 seconds. 

Endurance test. 


Altitude tn feet. Time in secs. Hg maintained at 40 mm. 


R.W.H.E.0.S. B.B. G.B. E.F.N. G.L.M.J.V.H. A.C.I. T.H.S. N.E.O. 
Sea-level 


7OOD ase <a 30 60 50 20 60 35 45 50 50 
14,300 ... eee 30 30 25 40 25 35 — 45 25 a 
16,500 ... eee 23 23 23 15 23 _ 17 25 22 20 
21,000 ... soe 15 15 15 


The pulse-rate was taken during the above test. Some of the results 
are given below. The first figure in each series shows the normal rate 
of the pulse during the five seconds before the test begins. This figure 
is separated from the following figures by a stroke. These following 
figures give the pulse-rate during each successive period of five seconds 
throughout the performance of the test. Take, for example, the first 
line of figures in the first column—6/7.8.9.9.8.7.. The 6 is the pulse-rate 
during the five seconds immediately before the test. The 7 is the pulse- 
rate during the first five seconds of the test. The remaining figures, 
8.9.9.8.7, are the pulse-rates during the successive periods of five seconds 
until the test ends. In this way we obtain the character of the pulse 
while the person is undergoing continuous strain. 


Pulse-rate in secs. during Endurance test. 


Altitude E.O.S. B.B G.B. ALAS 

in feet. 

7000 6/7.8.9.9.8.7  6/6.7.9.9.9.7.6.6.6.5 5/6.6.8.6.5.4.5.5.5 8/9.11.10.8.7.6.6.6.6 
14,300... 6/6.7.7.7.7.7. 6/7.8.8.6.5 5/7-7.7-6.8.6.5.5 8/9.9.11.10.9.9.9.9.8 
16,500... 6/7.7.8.7 6/9.9.9.3 6/7.8.9 8/11.10.9.7.6 
21,000... 8/10.8.6 9/10.10.6 


The chief points of interest in this experiment is the marked slowing 
of the pulse that takes place when the capacity of endurance is beginning 
to tell. At the commencement of the test the pulse first increases, 
but after a lapse of 15 to 20 seconds it begins definitely to slow up. 
This slowing of the pulse is more marked at the higher altitudes. There 
is an extreme case in the lowest line of figures of column two. The 
6/9.9.9.3 indicates that on the commencement of the experiment the pulse 
immediately rushed up from 6 to 9 beats in the first 5 seconds, and 
after a lapse of 15 seconds suddenly fell back from 9 to 3. This occurred 
at 16,500 feet. 

Nevertheless, in spite of these vagaries of the pulse, it is remarkable 
how well the strength is maintained at altitudes over 20,000 feet. This 
specially strikes us when we observe how animals can move so freely at 
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such great heights. Ravens and crows used to come to our camp at 
21,000 feet. We saw lammergeyers circling round the mountain at 
23,000 feet, and choughs followed the climbers to their highest bivouac 
at 27,000 feet. They moved through the air with perfect ease, though 
it must have required much greater effort to sustain them than when 
flying in the denser atmosphere of the plains. 

Special Senses.—Changes in the function of the special senses have 
occasionally been noticed by mountaineers. They describe an impair- 
ment of vision, a diminution in hearing, alterations in the taste and smell. 
Most of our party noticed nothing in this respect, but two members were 
particularly emphatic in their loss of the sense of taste. One said that 
“taste was distinctly affected,” that ‘‘ things seemed to have less taste, 
though there was no change in the character of the flavour.” He was 
unable to taste onions at 19,000 feet. Another found food ‘“‘ distinctly 
tasteless.” At 19,000 feet he could eat a slab of peppermint without 
strongly appreciating the flavour. Their sense of taste returned on 
descending to the base camp at 16,500 feet. 

Pain.—The only kind of pain which we could attribute to high 
altitude was the occasional occurrence of a slight headache. Most of 
the members never experienced it, but some of us noticed it on first 
reaching the plateau, though, after a few days’ acclimatization, it com- 
pletely disappeared. It usually commenced at the back of the neck, 
spread into a general mild headache, and disappeared after an hour’s 
rest. Exercise, and particularly stooping, increased it. Lying down 
quickly brought relief. Our porters also suffered from headache. Many 
of them asked for headache tablets the first time we passed over into 
Tibet. Even the inhabitants of the plateau are not immune. It is 
common to see patches of plaster on their temples and black pigment 
smeared on their cheeks. These are remedies which they use to alleviate 
the headache caused by the altitude and wind. 

Gastro-intestinal Symptoms.—Loss of appetite is a serious conse- 
quence of residence at great heights. Probably it is the cause of much 
of the wasting that occurs. There is much individual variation in this 
respect. Some of the climbers maintained that there was no loss of 
appetite. I found some dislike for food even at the base camp, though 
this disappeared on acclimatization. Bruce thought that his appetite 
was unimpaired up to 21,000 feet. At 23,000 feet he found a disinclina- 
tion for meat, though he still had an appetite for cereals and sweets. 
At 25,000 feet he lost all appetite for solid food, but could still take coffee 
and to a less degree soup. Somervell at 27,000 feet found an absolute 
distaste for solids, though he enjoyed liquids and sweets and fruit. The 
general opinion seemed to be that sweet things were the most palatable 
and meat the least palatable above 19,000 feet. There was no suggestion 
of nausea or vomiting even at the highest altitudes reached. 

Diarrhoea is not uncommon. It is usually of a transient nature, and 
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may be associated with much bile. Occasionally it may be more per- 
sistent, and refuse to yield to any treatment until a descent is made to 
moderate heights. Thirst is a far more important factor. It may be 
excessive at the end of a hard day, and, owing to the practical difficulties 
in obtaining water, may cause exhaustion of the climbers and failure of 
the climb. How best to relieve thirst at the high camps is a most im- 
portant practical point. The craving for drink is not the result of per- 
spiration, but of the loss of moisture in the respiratory passages from the 
excessive inhalation of cold dry air. This desiccation of the body at 
extreme altitudes may result in a great scantiness of urine. One of the 
climbers at 21,000 feet did not micturate for 16 to 18 hours ; another on 
his descent from 28,000 feet did not do so for 24 hours. 

Mental Effects.—High altitudes affect the operations of the mind. 
One member was confident of a dulling of the will power, a diminution 
in the strength of purpose, with less and less desire to reach the summit 
the further he made the ascent. Somervell describes a lack of observance 
at and above 25,000 feet. Bruce records an enfeeblement of memory. 
He found an effort in recalling previous events. Above 23,000 feet 
his ideas became increasingly inaccurate. It was necessary for him to 
record them immediately, as otherwise they would become forgotten or 
distorted. I think every one experienced some mental lassitude. Though 
the mind was clear, yet there was a disinclination for effort. It was far 
more pleasant to sit about than to do a job of work that required thought. 
We did not notice any peevishness or petulance, though I suspect that 
high altitudes would cause unsociability in a party less perfectly har- 
monious than ours. Though mental work is a burden at high altitudes, 
yet with an effort it can be done. One physiologist has said that sustained 
mental work is out of the question at anything over 10,000 feet. We 
certainly could not agree with this. Those who have read Norton’s 
despatches to the Z%mes, especially one dictated at Camp III., when he 
was burdened with anxiety and partially blind, will admit that this effort 
from 21,000 feet was not a bad intellectual performance. The main 
effect of altitude is a mental laziness which determination can overcome. 

I made some mental tests on the members of the party. These tests 
were very simple. The first was a multiplication test. It consisted in 
multiplying the figures 123456789 by 7. The second was a division 
test, and consisted in dividing the same series of figures by 9. A record 
was made at successive altitudes of the time taken to do these sums. 
Probably these tests were far too simple. By an effort of concentration 
they could be easily done, and thus the effect of altitude was not properly 
shown. I give the results for what they are worth. They show no 
definite deterioration of mental activity. It will not please the members 
of the next expedition to hear that more complicated and worrying tests 
are required. 
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Multiplication test, showing time in secs. for completion of sum. 


Altitude in feet. R.W.H. B.B. E.F.N. G.L.M.T.H.S. E.0.S. G.B. J.V.H. A.C.I. N.E.O. 


7OOO OS 25 27 13 40 43 40 35 25 80 
14,300 ... ns: ae 24 19 15 28 43 25 — 28 aa 
16,500 ... ve 18 23 28 17 40 Be 35 55 35 30 


Division test. Showing time in secs. for completion of sum. 


Altitude in feet R.W.H. B.B. E.F.N. G.L.M.T.H.S. E.0.S. G.B. J.V.H. A.C.I. N.E.O. 


7000s. 20 30 fe) 25 55 15 35 15 45 
14,300 ... 20 13 23 2045 17 17 
16,500 ... 27 23 17 40 38 23 43 20 5° 
21,000 ... — 40 13 59 


The knee-jerks were examined at successive altitudes. In no case 
did they seem in any way affected by the height. Three of the party 
developed mild tremors: one a tremor of the eyelids at 14,000 feet, two 
a fine tremor of the fingers at 21,000 feet. This was an indication of 
nervous strain. It was a common sign of exhaustion and anxiety 
amongst those serving in the great war. 

Sleep.—To my mind insomnia was an unpleasant feature. But 
there were others who suffered from no lack of sleep except when they 
happened to be cold. Bruce on two nights slept for more than ten hours 
at 21,000 feet. He had a fair, but somewhat broken, night at 23,000 
feet. He had about two hours’ sleep at the beginning of the night, 
then a long period of sleeplessness, then a few more hours’ sleep in the 
morning, when at 25,000 feet. He always slept with his head raised, 
having learned the trick on the previous expedition. Somervell slept well 
at 25,000 feet, and had two good spells of sleep at 27,000 feet. Norton, 
however, takes the record. He slept well and had an excellent night at 
27,000 feet. A point about high altitude sleeplessness is the fact that it 
is not associated with restlessness, nor does it cause weariness the next 
day. One lies awake, but does not toss about; nor is the sleep accom- 
panied with irritable dreams. 

Glacier Lassitude.—A distinct feature in the Mount Everest region 
is the very pronounced glacier lassitude which develops over tracts of 
ice. This was most marked on the Rongbuk glacier, especially when 
passing through a trough in the ice at an altitude of about 20,000 feet. 
The trough was a remarkable feature, being girt on either side with 
walls of ice in many places hewn into fantastic pinnacles and ornamented 
with pyramidal spires. In this trough there was a peculiar sapping 
of energy, a weakness of the legs, and a disinclination to move. It was 
not a breathlessness due to exertion, but a loss of muscular power. 
There was a feeling of prostration. One seemed to drag oneself along, 
instead of going with the usual strength. A profuse sweating was not 
uncommon. It was something like the oppression experienced when 
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marching through a hot moist jungle in the rains. The lassitude 
appeared immediately after stepping on to the glacier ; it was as quickly 
relieved on again reaching rock or moraine. It was most noticeable in 
the absence of wind and in the middle of the day when the sun was strong. 
It was absent late at evening and in the early morning, and was less 
marked on cloudy days. 

The cause of this lassitude is easily explained. The conditions for 
its development are a sheet of ice, a hot sun, and a still air. The sun 
melts the superficial layer of the ice. The lowest stratum of the atmo- 
sphere becomes saturated with moisture but does not rise owing to its 
being chilled by contact with the ice. Thus, when on the glacier, one is 
in a saturated atmosphere, and this, in conjunction with the high altitude, 


_is sufficient to cause the unpleasant effects. 


We did not notice that other atmospheric conditions had any special 
influence on these high altitude symptoms. This was different from my 
experiences in the western Himalaya. There, on two occasions, our 
party climbed the same peak to a height of 18,203 feet. During the first 
ascent the sky was clear, the air was free from moisture, and our disability 
was slight. On the second occasion the conditions were different. The 
sky was dark, stormy weather was imminent, and the atmosphere felt 
heavy anddamp. Our distress on this second occasion was acute. Every 
few paces found us gasping for breath, and we had repeatedly to make 
short halts. The same explanation applies to this as in the case of the 
glacier lassitude. On the second ascent the atmosphere was laden with 
moisture. The free evaporation of perspiration was checked, and, as a 
consequence, the high altitude symptoms were increased. 

Individual Variation—The experiences of the party, as already 
detailed, indicate considerable individual variation with respect to 
oxygen want. It was obvious that some of us breathed more laboriously 
than others. One suffered from headache, another did not; one lost 
the sense of taste, another observed no such change ; one was sleepless 
at comparatively low altitudes, another slept well at the highest camps. 
One member seemed particularly resistant to the lassitude that occurs 
over snow and ice. All were agreed that the Sherpa porters suffered, 
on an average, less than Europeans. Their power of carrying loads 
was extraordinary. They went with loads as fast as did the climbers 
without loads. It was not that they were muscularly more powerful 
than we. Probably their actual strength was less. It was their capacity 
to carry that was so much greater. This must be due to their permanent 
habitations being at altitudes of 12,000 to 14,000 feet, and to the fact 
that they habitually carry loads over passes of 16,000 and 18,000 feet. 

Oxygen.—To what extent does the breathing of oxygen alleviate the 
symptoms already described? Theoretically we should expect an enor- 
mous benefit. We know of its great value in balloon ascents, which could 
not be made to extreme altitudes unless oxygen was breathed. But our 
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evidence on the subject is most unsatisfactory. The two climbers who 
could have told us most about it have perished on the mountain. Bruce 
used oxygen on his ascent to the North Col—that is, between 21,000 and 
23,000 feet. He noticed scarcely any benefit. Odell used it at the same 
altitude and considered that it gave no relief. Later he used it between 
25,000 and 27,000 feet. There the oxygen seemed to relieve the breathing 
and diminish the tiredness of the legs. He thinks it may have helped to 
keep up the temperature. Its use produced an uncomfortable drying 
of the throat which necessitated frequent swallowing and expectoration. 
He abandoned the oxygen at 27,000 feet and descended easily without it. 
It is remarkable how little benefit was obtained from the oxygen compared 
with the experiences of the previous expedition. 

Acclimatization.—I pass to the problem of acclimatization. When 
we compare a rapid with a gradual ascent we see how powerful is this 
factor of adaptation to increasing heights. Haldane describes the 
condition of visitors after a rapid ascent of Pike’s Peak to a height of 
only 14,100 feet. ‘‘ Many persons walked or rode up during the night 
to see the sun rise, especially on Sunday morning, and the scene in the 
restaurant and on the platform outside can only be likened to that on the 
deck or in the cabin of a cross-channel steamer during rough weather.” 
Now the altitude at which this scene took place was about the same as 
that of the Tibetan plateau. But our ascent to the plateau was gradual, 
and therefore accompanied by acclimatization. As a consequence we 
felt scarcely any distress. We were quite comfortable at a height where, 
if our ascent had been rapidly made, we should have been like the 
nauseated visitors on Pike’s Peak. 

But the contrast is more marked if we compare our progress with an 
air ascent. In the year 1875 Tissandier and his two companions made 
their famous ascent in a balloon from Paris. They were provided with 
oxygen but were unable to make use of it. Tissandier fainted at 26,500 
feet, and when he recovered consciousness the balloon was descending 
and his companions were dead. The balloon had reached an altitude 
of 27,950 feet. This was a rapid ascent with no acclimatization. The 
result was death between 26,000 and 28,000 feet even when sitting quietly 
in a balloon. Compare this with a gradual attack on Mount Everest. 
Climbers without oxygen have ascended the mountain to 28,000 feet, 
somewhere about the same height where death occurred in the balloon. 
Yet at that altitude they were capable of strenuous effort ; they showed 
no indication of fainting ; they could sleep well at a slightly lower eleva- 
tion, and were comparatively comfortable so long as they were at rest. 
The difference in the two ascents is due to acclimatization, without which 
any attempt to reach the summit of Mount Everest would be altogether 
out of the question. The fact is that balloon ascents and experiments 
in air-chambers are not at all comparable to the conditions of a prolonged 
climb. 
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A special point which the expedition of this year taught us is that 
persons who have once experienced high altitudes will acclimatize very 
much more rapidly than those entering them for the first time. Those 
of our party who had been on two expeditions were unanimous in the 
view that they suffered less on the second than on the first occasion. One 
said that his mind was much more active than it was in 1922, another 
that he reached Camp III. with much less difficulty, another that he had 
not to breathe deeply at night as he had found necessary on the previous 
expedition. Also it was obvious that the new members of the party 
were distinctly more affected than the old. This is a point of practical 
importance. It means that, other things being equal, old hands will 
acclimatize more rapidly and be in a fitter state to climb the mountain 
than will be a party of fresh recruits. Even aviators have noticed the 
same thing. Although their ascents are so quick and short, yet they say 
that they get accustomed to the height. The body seems, as it were, 
to become trained by one experience, and therefore to make the necessary 
adjustments more easily on reaching high altitudes a second time. 

To what height can acclimatization continue? There seems to be 
no doubt of a steady improvement at 19,000 feet. Shebbeare spent 
over a month at that altitude in Camp II. At first he found the ascent 
to Camp III. very laborious, but at the end of a month could do it with 
ease, and on the last day did it in the record time of 1 hour 55 minutes. 
Odell remained for ten days at 23,000 feet, and said that he certainly 


. felt better as a result of this. Somervell believed that acclimatization 


took place at 24,000 feet. But we must remember that while acclimatiza- 
tion is in progress there may be physical deterioration at the same time. 
Though the body is becoming more accustomed to the altitude, yet 
simultaneously it is losing both in weight and strength. Dr. Kellas 
puts the important question: ‘Is it possible to become sufficiently 
acclimatized to altitudes of 24,000 feet to 26,000 feet to enable one to 
climb to over 29,000 feet ?”” I think that most of our party would reply 
in the affirmative. Two of them have already reached 28,000 feet aided 
by no other power beyond their own natural capacities for acclimatization. 
After-Effects.—A note as to the after-effects consequent on residence 
at the high camps. The climbers were examined before we left the 
mountain. All of them showed signs of dilatation of the heart ; in two 
it was decidedly marked. All were debilitated. All had wasted con- 
siderably—probably as much as 1} to 2 stone. The porters too had lost 
much weight. Barcroft observed the same effect on his expedition to 
Peru. Loss of weight occurred in all the members of his party, the most 
marked being a decline from 155 to 131 Ibs. in twenty-seven days. 
Those of the expedition who had been badly frostbitten required 
treatment for weeks after we had left the mountain. Frostbite showed 
itself in two varieties: the moist form with large blisters full of fluid and 
the dry gangrenous type. Snow-blindness also may need after-treatment. 


1 
4 
1 
1 
> 
e 
e 
y 
h 
Ss 
d 


16 


PHYSIOLOGICAL DIFFICULTIES IN THE 


A point of interest was that Norton developed a severe attack of blindness 
when at high altitudes though in the absence of snow. At 28,000 feet 
he was on bare rock. He thought it unnecessary to use his snow-glasses, 
and on the next day he was completely blind. The sun’s rays in this thin 
air can cause a most acute attack of conjunctivitis even when reflected 
from bare dark rock. 

Thus life on the mountain causes physical deterioration. Improve- 
ment followed on our return to the base camp, with increase in appetite 
and better sleep. Finally we descended into the Rongshar valley, 
where, at the pleasant altitude of 10,000 feet, all were quickly restored to 
health. 

Conclusion.—A last word on the possibility of reaching the summit. 
In the year 1916, at an afternoon meeting of this society, Dr. Kellas 
showed an interesting dissociation curve of Oxy-Hemoglobin in blood. 
On this curve he plotted the heights of some well-known mountains. 
From it he drew the following deductions. ‘ The curve,” he said, “‘ is 
very suggestive. It shows that the strain on the climber is nearly neg- 
ligible up to 10,000 feet, and at about 15,000 feet becomes appreciable ; 
but one must pass above 20,000 feet before the steepening of the curve 
indicates that the mountaineer will have to adapt himself carefully to 
his aerial environment. At 23,000 feet the curve is getting much steeper, 
and the climber will obviously be put on his mettle above 25,000 feet, 
for the curve then attains its steepest. Every 1000 feet still higher must 
mean considerably increased difficulty, and the climber near the summit . 
of Mount Everest will probably be on his last reserves in the way of 
acclimatization and strength.”’ This deduction was made before the 
first assault on Everest, and I think that we can now safely say that our 
practical experiences bear it out. 

I think that climbers wili reach the summit of Mcunt Everest even 
without the help of oxygen. Though the physiological difficulties are 
undoubtedlv severe, yet they can be overcome. But the condition of the 
weather must be more favourable than this year. The climbers must be 
in perfect health and in first-rate training ; they must be men of excep- 
tional powers of endurance, and their capacity for acclimatization must 
be complete. 


Before the paper the PRESIDENT said: We open our session of afternoon 
papers with a statement by Major Hingston showing the effects which high 
altitudes have upon human physiology. These results, of course, are interest- 
ing, because the Mount Everest Expedition has reached greater altitudes than 
any expeditions which have preceded it, and any general conclusions which 
may be drawn from such results consequently must have an important bearing 
upon the whole question. I will now ask Major Hingston if he will give us 
his paper. 


Major Hingston then read the paper printed above, and a discussion followed. 


Air-Commodore Munro (Director, Medical Service, R.A.F.): I am 
pleased to have had the opportunity of hearing the paper ; all the more so as 
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in some ways I had a hand in Major Hingston joining the Expedition, in that 
I was partly instrumental in getting the Government of India to allow him to 
leave ‘Iraq, where he was serving with the Royal Air Force. The paper is of 
particular interest to us in the Medical Service of the Royal Air Force, of which 
I am the Director. Our problem, of course, is very different in that airmen 
go to great altitudes in very short spaces of time; in other words, we have 
not to deal with the problem of acclimatization mentioned by Major Hingston. 
But we do need in the Royal Air Force the same standards of physical fitness ; 
men need to be in perfect physical condition. It is, therefore, of great interest 
to us to see the results of our own tests employed at these high altitudes, and 
I should like, on behalf of the Medical Service, to thank Major Hingston very 
much for so kindly undertaking to do these tests for us. I congratulate him 
very heartily upon the paper he has just read. 

Professor J. B. HALDANE, F.R.S. (Oxford University): I think this paper 
is one of extraordinary interest to physiologists, and I beg to congratulate 
Major Hingston on its clearness and simplicity. He avoids—I have no doubt 
purposely—certain physiological points which are just now the subject of acute 
contention. 

I should like to make one or two comments on the points raised. First, in 
regard to breathing at high altitudes. What is the cause of the enormous 
increase in breathing during work? Proportional increase is present during 
rest too, no doubt, but is not so noticeable. Is the cause of increased breathing 
when at work want of oxygen immediately? It is certainly want of oxygen 
in the long run; but there is no evidence that it is immediate want which 
causes it chiefly. Excessive panting is, I have no doubt, due to accumulation 
of carbon dioxide with the blood in the condition in which it is in an acclima- 
tized person at high altitudes. During the process of acclimatization, as 
Kellas, Kennaway, and I showed, the blood loses alkali, so that in an acclima- 
tized person the amount of carbon dioxide in it must be kept much lower in 
order to preserve the normal alkalinity. To keep the carbon dioxide low there 
must be greatly increased breathing, which during work causes much distress. 
It is possible to reproduce that condition artificially at sea-level by means which 
my son discovered three or four years ago, namely, by producing acidosis by 
the administration of ammonium chloride, and I shall not easily forget the 
experiment. When he was sitting: at rest he was breathing deeply without 
discomfort ; but when he went in the street for a stroll, walking about 3 miles 
an hour, he was panting as if he were running. He had to keep down the 
carbon dioxide. I was familiar with this effect in connection with the effects 
of carbon dioxide in the air of submarines, mines, and helmets of divers. The 
capacity for any considerable work is destroyed by excessive panting, as would 
exist on Mount Everest. If the person is unacclimatized oxygen has an 
enormous beneficial effect, which I can testify to from experiments in steel 
chambers. If he is acclimatized he will breathe not quite as much as before, 
but nearly as much, because it is not mainly want of oxygen which is worrying 
immediately, but excess of carbon dioxide. Hence the somewhat disappointing 
effects of oxygen on well-acclimatized persons. 

The experiments on holding the breath are also very interesting, especially 
the time during which breath can be held. There is, I think, no doubt from 
physiological evidence that it is mainly want of oxygen that limits the holding 
of the breath at high altitudes. There is very little oxygen in the lungs, and 
it runs down very rapidly if the breath is held. 

Mr. J. BARCROFT, F.R.S. (Cambridge University): I should like, first, 
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to add my congratulations and, still more, my thanks to Major Hingston for 
having given us the data which he has put before us this afternoon. It is 
really a great matter that on an Expedition of this sort reliable scientific data 
should be accumulated, and it is a great advantage to have had on the Expedi- 
tion a person who has with such care and such evident exactitude brought us 
home definite information. I feel somewhat diffident in saying anything at 
all, because, of course, a little knowledge is a dangerous thing, and the little 
knowledge that I have on this subject has been gained for the most part at 
altitudes of about 15,000 feet or thereabouts, and therefore at altitudes which 
in Major Hingston’s mind, if I could see right into it, are really quite low and 
possibly altitudes which I should not discuss at all. My only excuse is that 
I imagine some lower altitudes affect lesser men in the way the higher ones 
affect those best suited to compete with them. 

There are one or two general matters most interesting to physiologists, and 
first, why in practice does oxygen not seem to be of more use? As Major 
Hingston said, in theory one would have thought—perhaps wrongly—that 
oxygen should have solved their difficulties. If one considers why it has not 
done so, a number of reasons come into the mind. Firstly, that their difficulties 
were not altogether in regard to oxygen, but were associated with cold and other 
such things. I take it that those difficulties have all been eliminated. And 
then there is another possibility about which I have no knowledge, namely, 
the extent to which the party were drilled in the use of oxygen beforehand. 
Of course, with all forms of respiratory apparatus of that kind drill is essential, 
because when you use it under difficult circumstances you will almost invariably 
come to grief if you have only used it under easy circumstances beforehand. 
One would like a little information as to how much oxygen the climbers got ; 
whether their tubes froze up, and so on; and whether they were getting the 
adequate or calculatedamount. Let me pass over that and assume they were ; 
there comes the question, Why is it, if they were getting oxygen, it did not help 
them? That is very interesting and significant from the point of view of the 
physiologist, from the point of view of the doctor, and from the point of view 
of the next Mount Everest Expedition. 

I think that probably we will all agree that the fundamental trouble at this 
altitude on Mount Everest is one of oxygen, but whether the cumulative 
effects of want of oxygen over days and weeks can be abolished by the im- 
mediate breathing of oxygen is, I think, really the kernel of the matter and is 
a question on which we have but little data. The information brought by 
Major Hingston appears to be extremely to the point and should be sifted very 
carefully. 

There is another point of rather general interest, I think, in connection with 
the pulse, namely, that in the last column of a table of Major Hingston’s 
tabulated observations there were some very irregular figures, showing that 
the pulse came back to its normal period rather rapidly at high altitudes, when 
one might have expected it to come back rather slowly. Those figures were 
to me of extreme interest, because the irregularities began to show about 
7000 feet, and at about the same altitude I got the same results in the Andes. 
I am glad that I am not alone in getting those results. Also during the war, 
Dr. Hunt, Dr. Price-Jones, and Miss Dufton (now Mrs. Wilson) were work- 
ing on gassed cases in this connection and doing exercises, and they got 
the quick return of the pulse to the normal figure and even below it, and then 
going up and down again, and so on, where one would have expected a slow 
and gradual return. That evidently was what we physiologists call a vagal 
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affaire, and rather significant, because the return of the pulse is used as a test 
for insurance data, and so on, and this seems to be a sort of anomalous con- 
dition in which that test is invalid. 

Lastly, I wish to comment upon something which Major Hingston said. 
He found that there was very little difference in the power to do arithmetic at 
great heights as compared with low altitudes. He kept a record of the time 
taken to do multiplication tests, and it was shown that by an effort of con- 
centration they could easily be done. That, indeed, is so, but he also said, 
“ It will not please the members of the next expedition to hear that more com- 
plicated and worrying tests are required.” I think Major Hingston will 
agree with me that that is just the point. Down here it would not “ displease ” 
us to know we had to do tests rather more complicated than simple division, 
but up there that sort of thing is most worrying. 

» Professor LEONARD HILL, F.R.S. (University of London): I would like 
to add my word of admiration of this paper. I think Major Hingston has put 
forward with extraordinary simplicity and clearness conclusions which have 
the greatest interest and value to us physiologists. One point which has come 
out is a confirmation of the value of the Air Force tests which were introduced 
by Group-Captain Martin Flack. I quite agree with Major Hingston as to 
his interpretation of the results of the expiratory force test; these are due to 
extraordinary development of the breathing muscles through training and 
going up to these great altitudes. The Air Force men who fail in the test 
through fatigue or after crashing are in a condition of nervous debility, and 
have not got that power which is developed by long training in climbing to 
high altitudes. That is why there is a discrepancy in this test. The other 
tests come out exactly as one would expect, showing diminished efficiency at 
great altitudes. 

Another point that struck me as being of great interest was the immense 
increase in the number of red corpuscles coupled with the great increase in 
breathing power. By these two means compensation seems to be set up by which 
climbing can be doneat great altitudes. Dr. Haldane, who is a great authority 
on all these matters, has suggested that the lung has the power of secreting 
oxygen into the blood. I do not know—he has not told us to-day—what he 
feels about the results in regard to that matter; whether he thinks it upholds 
his views or not. My own opinion is that by acclimatization, by the increase 
of red corpuscles, by the great power of increasing breathing through training, 
and possibly by loss of weight, which is so pronounced, the loss of weight 
lightening the body and making the load less—that by all these means the 
power to climb these altitudes is reached, and we need not bring in the supposed 
secretory power of the pulmonary epithelium. 

Then another point which interested me very much was the loss of efficiency 
in that glacial trough where the members of the party were exposed to strong 
sun and a windless wet atmosphere which produced sweating. That is exactly 
what I expected. I have often read of such places in Alpine climbs where 
mountain sickness has been increased, and it has always been my view, and I 
am pleased to hear it confirmed, that this was due to the very conditions de- 
scribed by Major Hingston. The blood under such conditions is determined 
in much greater volume to the skin. One of the great points which enables 
people to climb to these immense heights is the great cold which constricts the 
blood-vessels, drives the blood into the internal viscera and muscles, and keeps 
it out of the skin. The skin as a radiator comes less into play; the heat-loss 
is taking place largely by evaporation from the lung, as Major Hingston showed, 
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and cooling of the body is brought about by convection, due to cold wind, 
without sweating coming into play and with the least quantity of blood in the 
skin. All that is very favourable to meeting the conditions. We have found, 
when working in hot places, that what fails is the heart. The pulse-rate goes 
up, and if it goes up much above 140 our man begins to fail and cannot go on 
with the ergometer test. In exposed places on Mount Everest we have the 
heart saved from having to send blood in large quantity to the skin in order 
to keep the body cool because the cooling is brought about without that means. 
But directly you get into the hot troughs described, with sun pouring down and 
the air saturated, then the sweating comes into play and more blood is sent to 
the skin, and the heart has to do the work of pumping it to the skin in order to 
cool the body as well as pump to the muscles in order to keep up muscular 
energy. That is why the failure takes place. If we could get pulse records 
made in those troughs I think they would be of great interest. 

There is another point—the breathing of very dry cold air may make it 
easier for oxygen to diffuse through the breathing membrane into the blood, 
while the breathing of warm saturated air by making the film of moisture 
thicker on the breathing membrane may lessen the rate of diffusion. We 
know that the breathing of war gas poisons by increasing the exudation of fluid 
opposes the passage of oxygen through the breathing membrane. 

Professor BOYCOTT, F.R.S. (University College Hospital): I am glad to 
have the opportunity of thanking Major Hingston very much indeed for this 
interesting and concise account of the symptoms produced by high altitudes. 
I will not detain the meeting by making comments on the various points, but 
I would like to make one suggestion that may possibly be practicable. The 
body evidently does a great variety of different things in trying to compensate 
for the strain entailed in reaching high altitudes. Among the compensatory 
processes is the increase of the red corpuscles in the blood, which has been 
shown by Professors Haldane and Douglas in the Pike’s Peak Expedition to 
be due to the making of fresh red corpuscles in the body. That is a process 
that in man takes some little time to occur; it may take many days or perhaps 
several weeks before you get the result, and I take it it might be an advantage 
if you could accelerate that process so that it took place in a few days. Asa 
matter of fact, if you give the body practice in reproducing red corpuscles you 
can increase the capacity to do so. If you take an animal and take away one- 
third of the red corpuscles it will replace them in about twenty days; if you 
do it again on the same animal it will grow the same number of red corpuscles 
at the end of six, seven, or eight days ; and again you can still further accelerate 
the process. I take it that one may obviously produce exactly the same thing 
in man, and that he need not have practice by going to high altitudes because 
it can be done by bleeding a person in the ordinary way. That is to say, you 
might very much improve the capacity for going to these high altitudes by 
simply having an old-fashioned course of bleeding before you begin. 

Dr. T. G. LONGSTAFF: Major Hingston has omitted all reference to the 
most remarkable of his achievements as medical officer to the Expedition of 
1924. Sosoon as he heard that Colonel Norton was snow-blind on the North 
Col after his great climb, he just walked straight up to over 23,000 feet and 
fetched him down—blind. Now Major Hingston does not admit to being a 
mountaineer: but all mountaineers took off their hats to him when they heard 
of this exploit. They all realized the problem involved in taking a blind man 
down such a place as the North Col was this year: it was a proposition that 
the sturdiest climber might well have recoiled from. I do not think the lecturer 
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brings out the magnitude of the demands that must be made on will-power in 
order to overcome the mental and moral laziness from which we all suffer at 
high altitudes. This attack on our mentality is the complement of the attack 
on our vitality which is shown by reduced resistance to cold and fatigue. I 
feel that very few people at all realize the extraordinary degree of resolution 
and determination which is required to attain success. The man who at great 
altitudes succeeds in taking photographs, or collecting specimens, or in observing 
and noting physiological effects, possesses the supreme attribute of the successful 
mountaineer. You may safely back such an one as a winner. 

Dr. MALCOLM L. HEPBURN: I should like, first of all, to thank you for 
the compliment you have paid me in asking me to join in this discussion. I 
feel it is a compliment which I do not altogether deserve, and any work I may 
have done on the subject was carried out between the years 1894 and 1902. 
I have not done any since, and thus I feel that I am in a somewhat false position. 
However, to justify myself in your eyes I should like to say one or two things 
which have come to my mind from studying work that has been carried on since 
1902. Ina paper in the A/pine F ournal for that year I analyzed all the number- 
less symptoms complained of on the mountains, and came to the conclusion that 
many of them arose from ordinary fatigue due to either pathological or physio- 
logical causes, often aggravated by want of training, imperfect respiratory 
mechanism, inadequate or improper food, thus leading to gastric disorders. 
The cold, privations, anxieties, and exposure found in ordinary mountain 
climbing lower the resistance, as Dr. Longstaff has told you, and contribute 
to the onset of fatigue. I think few people realize how enormously they are 
accentuated in the attempt to conquer the highest mountain in the world. The 
amount of work measured in foot-pounds is probably greater than in any other 
form of muscular exercise, and cannot be undertaken byany one unless physically 
sound and after an amount of training which far exceeds what is necessary 
for the most strenuous work at sea-level, and not the least important of which is 
the ingestion of a proper and suitable form of diet. 

I also analyzed in the same paper the symptoms complained of by sufferers 
from other forms of diminished atmospheric pressure. In addition to 
mountaineers there are three other classes of people who suffer, or may be 
made to suffer, in this way; they are workers in caissons, aeronauts, and 
those working in the laboratory at sea-level. I agree with Major Hingston 
that these are of very little value for the purpose for which we are gathered here, 
which is to inquire into the physiological effects of high altitudes. I think this 
subject should be treated alone. 

A further conclusion I came to after a study of the work of other scientific 
observers was, that after eliminating the question of direct or indirect fatigue 
it was possible to isolate a set of symptoms which were definitely and con- 
stantly associated with climbing in the higher ranges. These are well known, 
but I will say briefly that they are: While at rest, a feeling of lassitude and 
disinclination for exertion, associated with excessive breathlessness and its 
accompanying discomforts on the slightest manifestation of muscular effort. 

I have also pointed out the similarity between these symptoms and those 
complained of by patients suffering fron anzmia at sea-level. In the latter 
case we have poorness of hemoglobin in the presence of a full supply of oxygen, 
as opposed to richness of hemoglobin in the presence of a poor supply of 
oxygen in mountain climbing. 

I would like to remind you, in further justification of my position here, that 
in a paper in the St. Bartholomew’s Hospital Reports in 1895 I said that 
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provided (1) proper organization could be carried through, and (2) the weather 
would allow of sufficient time for the establishment of the necessary number 
of camps on the mountain; (3) the mountain to be ascended were relatively 
easy; and (4) the carrying of oxygen were rendered feasible, the physiological 
effects of high altitude would not prevent the highest point on the Earth’s surface 
from being ascended by man. This opinion was gravely challenged at the time, 
and I still have private letters in my possession from high climbers—Mr. 
Edward Whymper, Sir Martin Conway, and Mr. Douglas Freshfield—sternly 
rebuking me for my youthful optimism. 

As regards the means to be employed for overcoming the difficulties in the 
future: The men to be chosen must be physically sound and show definite 
signs of being able to take the fullest advantage of the opportunity for acclima- 
tization so as to eliminate as far as possible the symptoms due to fatigue ; but 
this can only be tested on the mountains at heights of 16,000 feet and over. 
Their individual power of increasing the number of red cells in the blood should 
be investigated ; their capacity for accomplishing excessive muscular effort, 
entailed in climbing and carrying, in the most economical way should be en- 
couraged. Special idiosyncrasies, such as sleeplessness, varying powers of 
ingestion and assimilation of food, variation in pulse-rate from the normal, 
should be noted, and all this with a view to making the symptoms of fatigue as 
remote as possible. The food most necessary for muscular exercise has been 
proved long ago to be of a carbohydrate nature and especially sugar. This 
again has been emphasized by Major Hingston. During the war it was 
found that large doses of acid sodium phosphate were especially valuable in 
increasing the capacity for muscular work. I do not know whether climbers 
have tried that. 

Finally, we come to the efficacy or otherwise of the inhalation of oxygen on 
the mountains. No doubt, if it can be utilized effectively the benefit to be 
derived from it would be incalculable. There is no question that it is of value 
in attaining high altitudes, and in a position of rest a height of 40,000 feet has 
been safely reached by this method. It has also been definitely proved by 
Dr. Leonard Hill, Commander Martin Flack, and Mr. Just (in 1908) that it is 
of special value in the performance of muscular work, and particularly in post- 
poning the onset of fatigue. At the same time, it is possible that the increase 
in the number of red blood-cells may so increase the oxygen-carrying power of 
the blood that it enables the blood to carry an indefinite amount of oxygen, 
though each individual corpuscle may not be saturated. In this case inhalation 
should be useful, since very little oxygen goes into solution. But against this, 
it is possible that the benefit in the performance of muscular work may be 
exactly counterbalanced by the increased effort entailed in transport. Thus we 
see, once more, the differences in individuality which enable some climbers 
to attain great heights without oxygen and others with its aid ; but if it can be 
proved that it makes the ascent easier it ought to be used. 

I consider I am justified in the optimism I felt thirty years ago, since 
Himalayan explorers, physically sound, properly trained and equipped have 
reached higher and higher altitudes, eventually attaining a record of over 
28,000 feet, some with and some without oxygen. 

Dr. PRICE-JONES (University College Hospital, Med. School): I have 
nothing special to say in a meeting such as this, but I am interested because 
I have received from Dr. Hingston some blood films which were taken at 
different altitudes. I am examining them, and I hope they will show some 
interesting results. What I think is the chief feature is the fact that Major 
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Hingston should have had the will-power and energy to have taken these speci- 
mens at the altitudes at which they were taken. 

A FELLOW: Might I venture toadd a word? In the Andean range there is 
a railway on which the trains leave Lima at 7 o’clock in the morning and ascend 
to Cerro de Pasco and other districts in that mountainous region. The train 
staff are to the last degree unaffected by any differences of altitude, but the 
passengers leave very palpable evidence alongside the line from haemorrhage, 
and the more so when the train emerges from a tunnel which is above the snow- 
line. The suffocation in that summit tunnel is beyond conception, so that 
both passengers and staff have a very severe trial indeed. That bears out what 
Dr. Leonard Hill has said, that it is largely a matter of accustoming one’s 
physiological condition. But the fact remains that this train leaves every 
morning at 7 o’clock, ascends to Cerro de Pasco, arrives there before 4 p.m., 
so that there is abundant experience of a very practical character. Very much 
the same is noticeable in Colorado, where on Pike’s Peak the altitude of the 
tunnel is 14,442 feet, whilst the altitude of the tunnel on the Lima line is 15,212 
feet above sea. At the former, however, there are evidences along the railway 
to a greater degree than on the Cerro de Pasco line. 

The PRESIDENT: It only remains for me to express the gratitude of the 
Society to Major Hingston and to the other eminent speakers who have taken 
part in this afternoon’s discussion. I was particularly interested in what was 
said by Professor Leonard Hill, because his remarks bear out to a great extent 
my own experience in these matters, namely, that the extent of the altitude is 
by no means the only factor in bringing about physiological changes in the 
system and consequent bodily discomfort. I have not climbed to any very 
great altitudes, but I have reached 19,000 feet in the west of Tibet without any 
discomfort of any kind. It is true that on that occasion I had undergone a 
pretty prolonged period of acclimatization, for I had been living at altitudes 
varying from 10,000 to 14,000 or 15,000 feet for a considerable time, and it 
may be that that accounts for the fact that I experienced no discomfort on 
climbing to 19,000 feet. On the other hand, in other parts of the Himalayan 
Mountains where there is a greater degree of humidity in the atmosphere, I 
have experienced considerable discomfort at very much lower altitudes ; not 
only that, but I have found great variation in different places not very widely 
separated from one another. I think probably Sir Francis Younghusband may 
recall a certain spot in the north-east of Sikkim which has a particularly bad 
name for producing bodily discomfort in spite of the fact that its altitude is 
not very great, probably only about 13,000 feet, whereas the surrounding country 
runs up to a much greater altitude—16,000 to 18,000 feet—and does appear to 
affect one in the same way. It seems to me that these somewhat curious results 
are explained, to a great extent, by what Professor Leonard Hill said in the 
course of the discussion. 

Let me, on behalf of the audience, in the first place express our gratitude 
to Major Hingston for the care which he has taken in compiling these results 
of his recent experience. I fully agree with those who congratulate him upon 
the will-power which enabled him at these great altitudes to sit down methodi- 
cally and carry out these investigations, and I feel sure that the result of his 
labours will not only be of academic interest to physiologists, but will probably 
prove of great practical value to any subsequent expedition which may attempt 
to reach the summit of Mount Everest. 
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THE PEOPLE OF THE AURES MASSIF 
M. W. Hilton-Simpson 


(Abstract of Discourse at the Evening Meeting of the Society, 17 November 
1924, to accompany the exhibition of kinematograph film by Mr. J. A. 
Haeseler.) 


HREE years ago I read a paper before the Society (published in 

Geographical Fournal, January 1922) in the course of which I 

tried to show how the geography of the Aures massif, in S.E. Algeria, 
had made of that restricted area an “ island ” of ancient culture. 

Its forbidding frontiers of precipitous rock have, to a large extent, 
kept out the foreign intruder. Yet at various times its fair-skinned 
Shawiya tribesmen, of Berber or Libyan stock, have adopted certain 
arts, crafts, and customs either from the successive conquerors of the 
neighbouring country or from other peoples of the Mediterranean basin, 
with whose culture they have come into contact in the past. These 
arts, crafts, and customs, much in the primitive form in which they 
were first introduced, appear to have persisted in the secluded valleys 
of the Aures to this day. 

After I had read my paper two speakers, Prof. J. L. Myres and 
Mr. Henry Balfour, pointed out that much light might be thrown on 
life in classical times and in various epochs of the history, and even pre- 
history, of the Mediterranean region by a study of the present-day ethno- 
graphy of the Shawiya. These remarks considerably enlarged my 
outlook. Up till that time I had been too much inclined to attribute 
everything I found of apparently ancient origin to the influence of Rome. 

During my two subsequent winters’ stay among the Berbers I tried 
to collect as many details of old crafts, customs, and folklore as I could 
obtain, and, during the intervals between the journeys, I endeavoured 
to trace the origins of them by means of research at home. These 
researches are as yet by no means complete; but, as a result of them, 
I have been led to believe that several phases of modern Shawiya life 
date back to long pre-Roman times. 

When my wife and I were about to recommence our work in the 
Aures hills last winter an unexpected opportunity arose of obtaining a 
series of motion pictures, illustrating some of these ancient arts and 
crafts, which could be laid before ethnologists and students of ancient 
history at home. We became acquainted with Mr. J. A. Haeseler, a 
young American traveller who had taken a B.Sc at Harvard and who 
holds the Oxford Diploma in Anthropology. He told us that he had 
been carefully trained in the use of the kinematograph camera, and that 
he intended to devote himself to the building up of a “library” of 
ethnographical films for scientific and educational uses. 

It was decided that he should commence this career by accompanying 
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us into the Aures. Haeseler was to take the pictures; I was to be 
responsible for their ethnographical accuracy; while my wife was to 
use her persuasive powers with her now very numerous friends among 
the Shawiya women, who, being Mohammedans, might well be expected 
to look upon the camera with distrust. 

From the very clear negatives which Haeseler secured, and which 
are of course his own property, we have pieced together some 4500 feet 
of film which we have ventured to lay before the Society. The early 
part of this film illustrates the geography of the central part of the massif ; 
the southern European nature of its northern valleys, once to some 
extent colonized by Roman agriculturalists ; the typical North African 
scenery of the Rasira cafion ; the sheer wall of rock which, forming the 
southern boundary of the Aures, frowns down upon the Sahara below ; 
and the narrow cleft, some 700 feet in depth, through which the Rasira 
stream carves its way southward, through this rocky wall, to lose itself 
in the desert. 

Next we have proceeded to show how the rock formations of the hills 
have kept in use cave-dwellings which do not seem to have changed 
since palzolithic times, and how these dwellings can be found inhabited 
to-day in various stages of improvement and development until we 
arrive at the complete, stone-built Shawiya hut. 

In the consideration of the influence which Roman architecture may 
have exercised on the Shawiyan, we have included a series of pictures 
of Rasira hamlets, perched high on the edge of that cafion, which seem 
exactly to recall Sallust’s account of Jugurtha’s stronghold ; thus in- 
dicating that the form of the Aures villages has been little, if at all, altered 
by contact with Rome. 

The next section of the film deals with the most easily photographed 
aspects of Shawiya life, namely the occupations of the men. These 
subjects include basketry, and the fashioning, by means of an extremely 
primitive adze, of wooden locks for doors: locks of a type which Prof. 
Sir W. Flinders Petrie says were introduced into Egypt in Roman times 
(‘ Social Life in Ancient Egypt,’ p. 103). 

Some pictures show the method of grinding corn in use before the 
twin-stone quern. The quern, possibly of Italian invention in about 
the second céntury B.c., is shown in course of manufacture and in use 
in the Aures. My authorities for attributing an Italian origin to the 
quern are Messrs. Bennett and Elton in their ‘ History of Corn Milling,’ 
vol. 1. In representing the agriculture of the district we have included 
pictures of the very primitive Shawiya plough. ‘This appears to resemble 
closely the implement, but little advanced from the hoe, which Sir W. 
Flinders Petrie describes as in use, drawn by cattle, in early Egypt 
(op. ctt., p. 134). 

The system of irrigation employed by the Shawiya and their method 
of measuring time in this connection have also been recorded. I 
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described this system of time-measurement in two papers published in 
the Geographical Fournal (January 1922 and May 1924). 

Though the Shawiya attribute their agriculture to the Romans, the 
direct descendants of whose cereal seed they claim to sow annually, we 
must remember that, to these people, everything ancient is derived 
from the Romans, the ruins of whose luxurious city lie at Timgad, on the 
northern edge of their country. Yet I believe that Rome acquired much 
of her agricultural knowledge from the Phcenicians (Carthaginians), 
and according to some writers (e.g. Ernest Mercier, ‘ Histoire de l’ Afrique 
Septentrionale,’ I, p. 47), the Phoenicians themselves attempted to 
perfect the existing agriculture of Barbary rather than to introduce that 
science into a virgin field. Further, it is at least interesting to note 
from Sir W. Flinders Petrie (of. czz., p. 3) that ‘So soon as the rainfall 
ceased in North Africa and the Nile partly dried up, there were mud 
flats for cultivation, and there was less game on the hills. 4 race pushed 
in from the west, bringing agriculture and abolishing cannibalism.’ 
The italics are my own, but the above quotation does seem to open up 
a very wide question with regard to the history of agriculture in the 
Libyan hills. 

The production of crops in the massif has, long ages ago, led to the 
construction of multi-storied defensible granaries which appear to 
conform to the description given by Sir W. Flinders Petrie (of. c7t., p. 4) 
of the central granary which became the foundation of the early 
Euphratean city-state. 

The film we have prepared proceeds to illustrate the marketing and 
exchange of produce and the daily Shawiya life in the market-place. 
Next it deals with the life of the children: their early infancy; their 
games ; and the meagre education of the boys in their little Mohammedan 
schools. In the latter are used wooden writing-tablets which appear 
closely to resemble those used in Egypt in very ancient times. 

Thence we pass on to the most difficult of our tasks, namely, the 
photography of women. Fortunately, previous acquaintance with my 
wife and two young children (who had traversed the Aures with us before) 
had made the Shawiya women far less distrustful then might have been 
expected ; with the result that they allowed us to photograph them at 
all their daily tasks. 

Beginning with their hardest work, the carrying of water and fuel 
up to their cliff-top villages, the film goes on to show their home-life, 
cooking, etc., in their dingy stone-built huts or caves. Next come the 
two series of pictures which, I think, are the best we obtained : the arts 
of weaving and of pottery-making. In the former the whole art is shown: 
shearing, combing, carding, several methods of spinning, loom mounting 
and weaving on the horizontal and the vertical looms. The first of these 
two looms seems to be the more primitive. It appears closely to resemble 
that in use in. Ancient Egypt some twenty centuries before Christ. The 
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pedigree of the vertical loom appears to go back about 3300 years, if 
I am right in connecting it with looms illustrated on the walls of Egyptian 
tombs. 

In drawing these conclusions as to the origin of Shawiya textiles I 
have been guided mainly by a study of two of Mr. H. Ling Roth’s works : 
‘Primitive Looms’ and ‘ Ancient Egyptian and Greek Looms.’ 

The pottery is of a very early type. No wheel is used, and the fabric 
is produced by hand in a manner similar to that made in prehistoric 
Egypt and Sicily, despite the fact that wheel-turned pottery was made, 
I believe, in Carthaginian Africa as early as the seventh century B.c. 
The pictures which illustrate this process include every stage in the 
manufacture of a pot from the digging of the earth to the finished article. 
. The pots are not built up by the spiral application of strips of clay. Their 

sides are placed upon their bases in three or four slabs of clay, which are 
caused to merge into one another and to attain a greater height by 
manipulation with the fingers of the potter. 

The film terminates with a very short reel devoted to folklore. It 
includes a method of divining future events by means of an upturned 
dish and a praying-necklet, to the origin of which I have as yet found no 
clue, and it shows in progress an ancient game resembling hockey. 

In a previous paper (Geographical ¥ournal, January 1922) I pointed 
out the probable connection between this game and the “‘ strife ” of the 
Ausean maidens in what is now southern Tunisia, as described by Hero- 
dotus, in honour of a great goddess. Further traces of the worship of 
this goddess may be found in the rain-inducing ceremony shown on the 
film, in which a ladle decorated to resemble a woman’s head is carried 
from house to house, and in the performances of the dancing girls of the 
Ulad Abdi Shawiya tribe. 

These girls claim that their profession has been handed down in their 
families from mother to daughter from time immemorial, and it is firmly 
believed that, should they abandon their very doubtful mode of living 
the crops would suffer in consequence. It seems more than likely that 
here too we have a survival of the cult of that great goddess of fertility 
and the crops, Ta-Nit, Astarte, Ashtoreth, Athena, as she was variously 
called according to the region in which she was worshipped. I hope 
that the comparatively few phases of modern life in the hills of Libya 
that can be shown in the course of an hour may have indicated the great 
antiquity of some of the customs to be studied there ; customs and crafts 
possessing pedigrees far longer than that of Rome herself. 

To me it seems that Haeseler’s film shows clearly that, when once an 
art or craft has penetrated to the secluded valleys of the Aures, the 
geographical isolation of those deep ravines has preserved it for our 
contemplation as a relic of a dim and distant past. 

It is again my pleasant duty to express our gratitude to all the French 
officials we have met for their never-failing kindness and hospitality. 
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Each year we visit the Aures they place us more deeply than ever in their 
debt. 


Before the paper the PRESIDENT (the EARL OF RONALDSHAY) said: There 
is in North Africa, on the way to Biskra, a tract of country which rises like a 
rugged island from a sea of sand. It is known as the Aures massif, and, cut 
off by its geographical surroundings fron the rest of the world, its inhabitants, 
ancient tribes of the Berbers, have remained for long centuries of time practically 
isolated from the main currents of the world’s progress. Here, then, was a 
fertile field for the investigations of a scientist interested in obscure races and 
in ancient civilizations and modes of life. And the scientist was forthcoming 
in Mr. Hilton-Simpson, who, with his wife, has been devoting his time and his 
abilities for a number of years past to penetrating the veil of darkness behind 
which these Berber tribes, the Shawiya, have for long sheltered from prying eyes. 
During his last period of residence amongst them, Mr. Hilton-Simpson had the 
company of a young and enthusiastic American student from Oxford, Mr. 
Haeseler, whose ambition it is to form by degrees what may be described as 
a library of educational films depicting those races of the world which are 
gradually dying out, and so, before it is too late, placing on record their practices 
and customs. We shall be favoured this evening with a view of what may be 
described as the first volume in Mr. Haeseler’s library of films. We shall see, 
first of all, what Mr. Hilton-Simpson rather injudiciously, I think, described 
to me as the dull part of the lecture, namely, the geographical part! Having 
seen something of the geography of the region, which surely is interesting 
enough in itself in view of the fact that the northern half of the region possesses 
all the characteristics of Southern Europe, while the southern half possesses all 
the characteristics of North Africa—having seen that part of the film we shall 
pass on to what the lecturer regards as the important and interesting part of 
the film, namely, a description of the people, their modes of agriculture, their 
methods of marketing and their special industries, in particular the industries 
of weaving and of pottery. It will give you some idea of the profound interest 
attaching to this film and to the explanations of it which Mr. Hilton-Simpson 
will give us, when I tell you that he is convinced that the method of weaving 
of which we shall be shown pictures this evening, goes back probably to 
2000 B.C., while the methods of making pottery go back probably to 5000 B.C. 
That gives one an idea of the geographical isolation of the people who have 
carried on these early and primitive methods of industry through such a long 
series of centuries. I shall now have great pleasure in asking Mr. Hilton- 


Simpson to give us his comments upon the films which will very shortly be shown 
to us. 


Mr. Hilton-Simpson then showed the films with a running commentary 
which is summarized above, and a discussion followed. 


The PRESIDENT: I amsure you would like a word or two from Mr. Haeseler, 
who is the author of the film which we have seen this evening. 

Mr. J. A. HAESELER: I thank you very heartily for your reception of 
the films. They are naturally very dear to me, for I have been planning 
and working in this connection for over five years and this is the first pre- 
sentation of my results. Five years ago I spent a year travelling in China, 
Mongolia, Japan, Korea, and the Philippines. The diversity of peoples and 
customs that I encountered in those countries interested me immensely, and 
aroused in me at that time a desire to give students generally the same 
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wealth of experiences I had undergone. But the presentation of such 
experiences was a difficult problem, for obviously travel could not be at all 
general. Finally the kinematograph appealed to me as being next to reality 
in vividness, and I decided to adopt that as my medium. Since then I have 
been laying a scientific foundation for my work by a study of ethnography, 
and besides this I have learned the technique of the kinematograph. To- 
night you have seen the results of my maiden voyage into the realms of 
that machine as a scientific and educational instrument. The films, I hope, 
are an indication of what the film may be in the future along lines different 
from those that have been followed in the past. We are apt to confuse the 
technique of the kinematograph with the ends to which it has been generally 
employed and I might even say perverted. And just as a pen in the hand 
of one man may produce a twopenny novel and in that of another a scientific 
work or a fine piece of literature, so can photography be turned to the ends 
of degenerate entertainment or to the creation of scientific and artistic 
productions. 

It is, as the President has said, my ambition to build a library of films 
along the lines of geography, history, and ethnography. To-night you have 
seen on the screen very primitive methods of weaving, pottery-making, and 
milling. Among other films that I have recently made, in Hungary, are 
a series of spinning and weaving showing the use of the spinning-wheel and 
medizval handloom that are still employed in the homes of the Hungarian 
peasants; a series on pottery in which the potter’s wheel is used; and another 
series on windmills and water-mills. These, together with the films from 
Algeria, will go to make up pictures on the history of these industries which 
now only lack their modern chapters. So it is that the library is developing, 
each group of pictures fitting in with and supplementing those that have 
gone before. 

The first volume of this collection we owe not only to the long years of 
detailed research of Captain and Mrs. Hilton-Simpson, but also to Captain 
Hilton-Simpson’s perseverance. Shortly after I arrived in Algeria he suffered 
an accident; but regardless of pain and discomfort he travelled all through 
the mountains and carried the work through to a finish. I cannot express 
my gratitude to him, for had he given up the expedition, as might have been 
expected, the films you have seen to-night would not have been taken. 

The PRESIDENT: One of the most interesting portions of the film we have 
seen to-night was the primitive form of weaving which still persists in the Aures 
massif. We have with us one of the leading authorities upon the history of 
weaving, Mr. Ling Roth, the Director of the Halifax Museum. Iam sure you 
would like to hear him on the subject. 

Mr. LinG ROTH: As a student of primitive spinning and weaving I may 
say that I have been very charmed with what I have seen to-night. My 
studies in primitive spinning and weaving, where I have not been to the actual 
countries, have been limited to a collection of looms at Bankfield Museum, 
and the illustrations to be seen in books of travel. One of the great difficulties 
with travellers’ illustrations is that the traveller wishes to show everything he 
has seen, and to get it all into one picture he mixes up the carding and the 
spinning and weaving and any other little process, so that it is impossible to 
make head or tail of it. Then again, so many of our travellers—I do not know 
if it is because they are not sufficiently taught before they go out—have brought 
home photographs which they cannot explain. To-night we have had a very 
good explanation indeed; in fact, although I have been a student of these 
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industries for many years I am certain I could not have explained them better 
than Mr. Hilton-Simpson has done. 

There are one or two points to which I would like to call attention. I think 
the upright loom has been in Africa from the very earliest times, but I do not 
believe that the horizontal loom is Egyptian, as my friend appears to think. 
I am inclined to think that it was introduced from the East, and not only that, 
but that it was introduced both v4 Madagascar and probably the Red Sea. 
Altogether there are about seven different forms of looms in Africa. One is 
an upright Egyptian loom which we saw, and which is therefore, I think we may 
say, indigenous. But further south there is a mat loom which I think has also 
had its origin in Africa. With regard to the upright loom, I had no idea that 
the weft could be put in so deftly with the fingers as we saw that woman do it ; 
in fact, it reminded me of a modern mill, for there you can rarely trace the shuttle 
in the loom on account of the speed. One could hardly follow the fingers of 
the woman when putting the weft through, so smartly did she doit. Although 
she worked so quickly it naturally takes a long time to complete a piece, but 
then amongst primitive peoples time is no object. Another excellent film was 
that showing the spinning. I cannot spin in that way, although I know how 
it is done. It was really very interesting to me to see how deftly the woman 
could draw a thread, both thick and thin, and I must congratulate Mr. Hilton- 
Simpson and Mr. Haeseler on the great success they have achieved with these 
films. Ifsome of them could be taken round to the schools they would do much 
to open the eyes of the children as to the history of the textile industry. In 
Halifax we have a large collection of primitive looms, but although I give many 
demonstrations, I cannot possibly do it as well as has been shown by the films 
you have seen to-night. 

Mr. HENRY BALFOUR (Keeper of the Pitt Rivers Museum, Oxford): I 
think we must all have appreciated thoroughly the amazing excellence of the 
films which we have seen. They appealed very forcibly to me as an ethnologist, 
because of the detail which comes out in regard to the industrial processes 
which we saw being practised before us. I think Mr. Haeseler has performed 
wonders in kinematographic photography on what may be described as his 
‘** maiden voyage.”’ All ethnologists, at any rate, will thank him very heartily 
indeed for having provided a permanent record of arts, industries, and customs 
which inevitably must die out when the Aures Mountains become opened up. 
One thing that struck me very much was the fact that the movements of the 
people, either when walking or performing any of the operations which we saw, 
were slow and dignified. There was nothing of that sort of high-speed clock- 
work-toy movement that spoils so many of the motion pictures. That is very 
satisfactory, and it all goes to show how successful Mr. Haeseler already is in 
the manipulation of the machine. It is unusual in primitive life for people to 
allow themselves to be photographed without noticing what is going on, and 
usually they become self-conscious and unnatural. But in all the pictures we 
have seen there was a total absence of self-consciousness on the part of the 
people. That, I think, is due almost entirely to Captain and Mrs. Hilton- 
Simpson’s work in the Aures Mountains. During their prolonged visits to 
the Shawiya people they have established relations with them that have made 
them always welcome. Wherever they go theyseem to have friends amongst 
the kaids, and they have won the confidence of the people completely. Had it 
not been for this I do not think that we would have had the pleasure of seeing 
pictures of native life reproducing faithfully the native manner free from that 
taint of self-consciousness. I do not think that even Mr. Haeseler, with all 
his skill, could have obtained the results he did had it not been the case that 
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Mr. and Mrs. Hilton-Simpson had already won the confidence of the people 
through their tactful and sportsmanlike treatment of them. 

As regards the value of these films, it is very great indeed as a permanent 
record of the customs and arts of a people who eventually will, no doubt, become 
affected—I was going to say ¢ainted—with civilization from the outside. It 
is not only that these films have an intrinsic interest as giving us a faithful 
picture of the people as they are to-day, but there is also the further interest 
that almost everything that we have seen this evening as performed by the 
natives seems to reflect events that are more or less dimly recorded in the past. 
Whole passages of the Classics can be illustrated by means of moving pictures of 
this kind, and it is here that the ethnologist comes to help the archeologist, by 
endeavouring through a study of the primitive present to fill up gaps in the 
archeological record. The two sciences come together with excellent effect, 
and there is a very great future, it seems to me, for further study in this direction. 
Take, for example, that water-clock which you saw in operation just now. 
That is about the most primitive, the most rudimentary form of water-clock 
existing to-day. It also occurs in India, Ceylon, Burma, Malay States, and 
so on, but elsewhere it has been improved upon. In China modifications of 
it were made which eventually led up to such high-falutin water-clocks as that 
in the celebrated clock-tower in Canton, which is quite an elaborate structure. 
The Greeks and Romans knew and improved the water-clock and used it 
habitually. Aristophanes and Demosthenes constantly referred to its use. 
It was used in Medizeval times in quite elaborate forms ; but in the films you 
saw it surviving among the Shawiya in its most rudimentary form. That is 
very interesting. Whereas nearly all the complex descendants of water-clocks 
have died out, in the Aures massif we find the embryonic form still existing at 
the present time. That film struck me as being one of the most interesting of 
all. I had not previously seen photographs of the water-clock in action, though 
I knew that such a time-measurer was still used in certain parts of the world. 

There are a great many points of detail on which one would have been only 
too glad to have enlarged, but the time is getting on. The geographical side 
of the lecture has, perhaps, been a little in the background. We were shown 
in the first instance scenery which gave us a very good idea of the environment 
under which these people have lived, and it is very important to study the geo- 
graphical background in connection with the ethnological aspect. It is owing 
to that rather severe environment that these people have been able to remain 
isolated and have been able to keep up their primitive industries, which have 
been so admirably illustrated in the pictures we have seen. I, for one, feel 
that I would like those people long to remain isolated, in order to give ample 
time for further research work by, we will hope, Captain and Mrs. Hilton- 
Simpson, which may result in an absolutely exhaustive study of this most 
interesting people. Personally, I would like to congratulate Captain Hilton- 
Simpson and Mr. Haeseler and to thank them for an extremely interesting and, 
I think, a highly profitable evening. 

The PRESIDENT: It is almost superfluous, I think, for me to assure Mr. 
Hilton-Simpson and Mr. Haeseler of the appreciation which this Society feels 
of the instruction which they have given us this evening. We hope that Mr. 
Haeseler’s ambitions will, as time goes on, be fulfilled, and that he will live to 
add many films to the library which he has started this evening. We hope 
also that Mr. Hilton-Simpson’s work, which he is still carrying on in the 
Aures massif, will make as excellent progress in the future as it clearly has done 
in the past. We congratulate them beth on the success which they have 
achieved, and offer them our heartiest good wishes for the future. 
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NOTES ON THE IBO COUNTRY, SOUTHERN 
NIGERIA 


Rev. G. T. Basden, M.A., D.Litt. 
Map follows p. 88. 


OME twelve years ago there appeared in the pages of this fournal 
a few notes on the Ibo Country and its People (March 1912). 
They were written at a time when little information had been published 
on the subject, and it needed but a small amount of courage to venture 
into print. It is quite another matter now, for much has been done in 
the intervening years, in spite of the Great War, to open up the country, 
and developments have followed in rapid succession. The number of 
Europeans has increased largely, and some of these have become well 
acquainted with the Ibo Country. This being the case, it is with great 
diffidence that the present contribution is submitted. 

The Ibo Country covers the major portion of the Central Province of 
Southern Nigeria, the Niger dividing it into two parts, leaving the 
greater on the eastern side of the river. This eastern portion is probably 
better known than the western, due, no doubt, to its more rapid de- 
velopment. The discovery of a coalfield at Ngwo, and the flourishing 
palm-oil markets, have done much to focus attention upon it. Yet the 
conditions on the Asaba side of the Niger are vastly different from what 
they were when the writer visited Agbor (pronounced by natives Abwor) 
in the year 1900. Men new to the country can scarcely realize what the 
old state of things was like. To have been able to follow the course of 
a country’s development, and to have watched it passing through a great 
transition period, is an experience which does not fall to the lot of many 
who venture to the West Coast of Africa. 

The origin of the word Ibo is obscure. In the records of the early 
explorers we do not meet with the name. The country on the left bank 
of the Lower Niger was spoken of as Elu-Ugwu, which simply indicates 
“high land ” (hill). That on the right bank was called Ado, and this 
rather refers to Benin. There was a small town between Onitsha and 
Idah called Igbo, but this could hardly have supplied the name by which 
the whole country is known. The name was, doubtless, first met with at 
Onitsha. The people of this town claim to have come from the western 
side of the Niger, and some of the leading families state that they are of 
Bini stock. These people designate all the eastern hinterland as Ibo, 
and the western side of the river as Enu-Ani. The word is now usually 
spelt and pronounced Ibo, but to the native it is Igbo, the gd being 
used as an explosive sound. Ib-wo is probably the nearest we can get 
to the true pronunciation. 

When reading the records of the early expeditions up the Niger we 
notice that, on the lower river, Aboh* is given the place of chief im- 

* Called ‘ Eboe ’” by Macgregor Laird, 1832. 
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portance. This was due to its trade with the coast ports, and also because 
it dominated the river, certainly up to Onitsha, and at times as far north 
as Idah. But it has never fulfilled the promise of importance which, 
after reading the journals, might naturally be expected of it. No kings 
of later years seem to have possessed the vigorous traits of Obi,* and 
after his death the influence of Aboh waned until at the present time it 
has no significance. The people of Aboh use two words for the Ibo 
Country, Elu-Ugwu and Isu-Ama. In the use of the former we may note 
that the men of Awka, a town lying 20 miles due east of Onitsha, claim 
to be ‘“‘ brothers’ of the Aboh people, and one has heard it asserted 
that there the pure Ibo language is spoken. This claim receives some 
support from the tradition that a certain king of Aboh, being desirous 
of evading death, visited a famous shrine in Elu-Ugwu to inquire by 
what means he might live for ever. It is very probable that the idea 
of such a pilgrimage was put into his mind by a travelling smith from 
Awka, who also acted as an agent for the Oracle (Abwala) of his town. 

Neither Richard Lander, Macgregor Laird, nor Dr. Oldfield appears 
to have noticed the town of Onitsha, yet the Quorra and Alburkah 
must have spent some days near by, for it was in that neighbourhood 
that so many of the crews fell victims to fever. Damuggoo,f where 
twelve of them were buried, was a few miles further upstream. The 
omission of any notice was, no doubt, due to the fact that the town was 
about 14 miles back from the river, and probably there was very little 
(at what is now Onitsha Waterside) to indicate its presence other than a 
half-concealed landing-place. 

On all subsequent expeditions calls were made at this town, and 
detailed accounts of visits paid are given in the various narratives. The 
fact that there was then a reigning monarch, King Akazue, supports 
the tradition that the Onitsha people are of Bini stock. The invasion of 
the eastern bank of the river took place longer back than we can trace 
clearly, but recently enough to leave strong resentment in the hearts of 
the Oze people, who bewail the loss of the land once in the possession of 
their ancestors. There are no “ kings ”’ in the Ibo Country on the eastern 
side of the Niger, except at Onitsha, whereas on the western side the 
title is met with frequently, the whole country at one time being under 
the suzerainty-of His Majesty of Benin. 

Again, the style of building in vogue points to foreign influence, 
following very closely the western custom of an enclosed compound with 
an open courtyard. 

As a result of the expeditions of 1854 and 1857 Onitsha became a 
little more prominent, chiefly because of the establishment of a trading 


factory under the title of “‘ Laird’s Port.” This venture, however, came 


* Obi = King in the Ibo language. The king would be addressed by his title 
Obi, and that seems to have been mistaken for his name. 
+ Latitude given, 6° 31’ N. 
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to an untimely end owing to the depredations of the natives, and no 
particular signs of development were apparent for many years. When 
the Royal Niger Company began to operate, Abutshi and Asaba were 
selected as trading and residential centres. Both these places have 
been practically abandoned. As regards the former, the change was 
forced by the removal of the monopoly rights of the company when the 
Government assumed the administration of the country on 1 January Igoo. 
There was not sufficient room for other concerns to operate at Abutshi, 
and they settled at Onitsha, some 2 or 3 miles higher up the river, and 
to that spot inland traffic was quickly diverted, leaving Abutshi deserted. 
Asaba, as a headquarters, was given up a few years later (1904 and 
onwards) in favour of the more elevated and altogether more salubrious 
site on the hill standing between Onitsha Town and the Nkissi 
stream. This proved a sound move for another reason, as the sand 
has silted up in the channel near the town, which renders it impossible 
for boats to come alongside during a very considerable portion of the 
year. 

The year 1900 brought great changes, and Onitsha entered upon a 
period of prosperity. Prior to that date the Protestant and Roman 
Catholic missionaries were the only Europeans to settle there, but since 
then quite a number of foreigners have established themselves. The 
wave of prosperity rolled on for a few years and probably attained to 
its greatest height on the day that it was decided to found Port Harcourt, 
and to build the Nigerian Eastern Railway. When these two schemes 
materialized their influence immediately began to affect Onitsha. In 
the early years of the British Administration the great majority of the 
officials proceeding to the Northern Provinces passed v#é the Forcados-— 
Lokoja route. These now travel by the Lagos-Kano Railway. Even 
for those posted to the Onitsha Province itself the route now followed is 
by sea to Port Harcourt, thence by rail to Aba or Enugu, and on by 
motor. There can be no questioning the fact that the railways have 
diverted the passenger traffic from the Niger. Onitsha will be affected 
in other ways also. 

However, it is too well established to suffer the fate of Aboh. On 
the other hand, the vagaries of the current may bring about somewhat 
similar conditions to those which prevail at Asaba. There is much more 
sand in the river than there was twenty-five years ago. In certain 
sections, particularly towards the entrance to the Anambala Creek, 
there has been much silting up of recent years. What the final effect of 
the increased (possibly increasing) presence of sand in the channel may 
mean to Onitsha as a port of call remains to be seen. Whatever happens, 
the Niger must always be a valuable asset for trade. The natives of 
river-side villages will continue to bring enormous quantities of palm oil, 
kernels, and other produce to the factories. Passengers may prefer 
the speedier and fixed-time facilities of the railways, but cargo has not 
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such pressing claims as a rule. Hence, as far as trade is concerned, 
one presumes that Onitsha will retain its position. Burton, writing in 
1863, states, ‘‘ We shall never drop the Niger; the main artery of 

. Western Africa north of the Line must not be neglected.” * But Burton 
probably never anticipated the building of railways in West Africa, and 
certainly Ford cars did not enter into his calculations, and therefore he 
could not foresee their effect on the fortunes of the river. 

The silting up of the sand in the channels off Asaba and Onitsha 
leads to the question, ‘‘ Is the Niger itself diminishing in volume ? ” 
Nearly one hundred years ago Dr. Oldfield measured a rise of some 
60 feet at Idah.t Records have been taken at several places, but one has 
not seen any comparative tables with which to study the problem. Local 
report states that the average depth of the Niger is at least 4 feet less than 
it was some forty years ago. It will be interesting to trace proof of this, 
and, if it is established, the cause of it. There is a case nearer the source 
to stimulate thought: the Black Volta, which once emptied itself into 
the Upper Niger, now takes its waters direct to the sea.{ One can 
easily imagine a similar development on the Lower Niger. The water- 
shed is comparatively narrow. The ridge of hills running from south to 
north some 60 miles east of Onitsha is the dividing line between the systems 
of the Niger and the Cross River. But it will be noticed that the slope 
on the Niger side is very gradual, whereas on the Cross River it is abrupt 
and precipitous. Erosion goes on with steady persistency, and among 
the hills there are enormous fissures opened out by the rains. If some 
of these wore through and allowed water to turn eastward it would 
quickly gather force owing to the steep descent. 

The Ibo Country lying on the western side of the Niger possesses 
no striking features. In no part does it attain to any noticeable height, 
the highest land being in the neighbourhood of Ogwashi, and that is 
probably not more than 400 feet above the river. It is mostly covered 
with forest, especially in districts contiguous with the river. Mahogany 
and Iroko trees are the most sought after for timber and the palm for 
oil. ‘The soil is more fertile than on the eastern side, and cultivation is 
a correspondingly easier task. Palms abound, and hence it is a good 
oil district. Fears have been entertained lest many of these trees should 
be cut down simply for the sake of procuring palm wine quickly. 
Personally I am inclined to think that these fears have been rather 
exaggerated. Palms may be felled or, if not actually hewn down, are 
mercilessly lopped. But the same treatment is meted out to all the 
trees. It is only by this means, destructive though it be, that sites can 
be cleared for villages and farms. No doubt the native will not allow 
good wine to run waste when felling the trees, but it is contrary to his 


* © Wanderings in West Africa,’ R. F. Burton, vol. 2, p. 259. 
+ ‘ Expedition into the Interior of Africa,’ Laird and Oldfield, vol. 2, p. 276 (1834). 
t Vide Geogr. Four., March 1921, pp. 167-8. 
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usual practice to destroy palm trees. He knows their value too well, 
and realizes that the oil is more to him and his household than wine. 
When discussing the question with some prominent chiefs, after it was 
announced that legislation might be introduced to prohibit the cutting 
down of palm trees, great indignation was expressed. The answer was 
pertinent : ‘‘ You can take away your whisky, but leave us alone to deal 
with our palm wine.” , 

In some parts of this western section water is very scarce in the dry 
season, the only home supply in many cases being drawn from catch 
pits. There is not an abundance even of this, and as the hot season 
advances it becomes putrid. On my first journey from Asaba to Agbor 
in 1900 we experienced great difficulty in procuring water for some 
days. On that occasion one of the men who accompanied me was an 
old hunter. He related stories of elephants, and carried as a fan an 
ear of one taken from an animal he himself had killed. There may still 
be elephants roaming in the dense forest adjacent to the river, but one 
never hears of any in these days. Nevertheless, there is probably more 
game on this than on the other side of the river. 

The natives are inclined to be short, and are less virile than those 
living in parts which are not so fertile. They disfigure their faces with 
unsightly tribal marks. Their huts are small, constructed of mud 
walls with a thatch of ‘‘ ume” leaves tied on by their stalks. The roof 
must perforce be narrow and steeply pitched, otherwise it would not 
be weatherproof. The chief occupation of the natives is so-called 
‘“‘ farming,” which means agriculture. The term has no connection 
whatever with livestock either here or anywhere in the Ibo Country. 
Cattle of a pigmy breed roam about the villages, but no attempt is made 
at “‘farming”’ them. They are not milked, the Ibos considering the 
use of milk repulsive. They manifest their inconsistency when those 
who have once tasted it show a marked liking for the tinned article ! 
Many Ibos also regard honey as unfit for consumption by decent people, 
on account of what they think the bees drink. They are fastidious 
enough in these points, but have no scruples about meat in any form 
or condition—from termites to elephants. Occasionally certain things 
are taboo, as in the case of a pregnant woman, who must not eat snails 
lest the babe should suffer from running at the eyes and nose. These 
topics have been dealt with elsewhere.* 

My first experience in the Ibo Country began in 1900. At that time 
Onitsha Waterside was little better than “‘ bush.”’ There was not a single 
road inthe country. Except for a few neighbouring towns the hinterland 
was unknown territory. Only fragmentary information could be gleaned 
from the natives, travelling not being a healthy occupation in those days. 
Onitsha was the only place marked on the maps, and therefore it was a 
virgin field for the pioneer—missionary or otherwise. The names on 
* © Among the Ibos of Nigeria.’ Seeley, Service & Co. 
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the maps were usually either “‘ Nri”’ or “‘ Abam,” or both. Neither was 
representative of town or country. The former does indeed exist, as 
there is a quarter of the town called Agukwu so named. The men of 
this place are known as “ Nri” people, but the real cause of the name 
being familiar arises from the fact that ‘‘ Nri”’ priests claim certain here- 
ditary rights connected with the making of chiefs or the coronation of 
kings. For this purpose the priests travelled far and wide, and thus 
became known, and it was so that, when a question was asked concerning 
the interior, the Onitsha native was apt to wave his hand and say, ‘‘ Nri,” 
that being the sole description he could give of the country beyond his 
horizon. He might indeed add ‘‘ Abam”’ for much the same reason 

because from that direction came the raiding bands of mercenaries em 

ployed by the Aros. Both ‘‘ Nri” and ‘“‘ Abam”’ stood for human 
beings ; neither represented town or country. 

I have mentioned the Aros. These people have their headquarters 
at Aro-Chuku, and the name means “ The Children of God.” This 
introduces a subject which needs fuller treatment than can be given 
here. Who are the Aros, and whence came they? We find them in 
the Central Province of the Ibo Country scattered about in small com- 
munities, each of which remains in close allegiance with the main stock 
dwelling at Aro-Chuku. For generations they dominated the country, 
maintaining their position by the employment of mercenaries (the 
Abams). They were prominent in trade, and were notorious slave- 
dealers. They are not Ibo in origin, though intermarriage has no 
doubt obliterated most of their distinctive characteristics. They are 
more alert and masterful then the people among whom they dwell, and 
some boast that they can outwit the European as well as the Ibo. They 
had a language of their own, but fragments only now remain ; a few of 
the old Aro men can repeat odd words, but I have not heard a complete 
sentence or phrase yet. Aros have told me that according to their 
traditions they came from over the sea, and when they came they had, 
as their most treasured possesion, a book. They developed a reputation 
which eventually led to their being named the “‘ Children of God.” It 
is said that, in the very early days of their settlement in the country, they 
were sorely persecuted and had great difficulty in preserving their lives 
and property. This tradition would be consistent with a theory that the 
Aros are the descendants of an overseas expedition wrecked on the coast. 
The unfortunate mariners pushed and fought their way up into the 
interior, and finally found a refuge in the hill country at or near the spot 
now known as Aro-Chuku. They traded on their reputation as those 
who came from God and, in process of time, established what was known 
as the “‘ Long Ju-ju,” an institution which became famous throughout 
the Ibo country. The Government found it advisable to check its 
activities, and in 1902 an expedition suppressed it. The study of the 
Aros awaits further investigation, and in due course it may be possible 
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to bring together for comparison the different theories as to their origin 
and the country whence they came.* 

The country lying immediately to the east of Onitsha is very pleasant 
and in parts very pretty. This feature is perhaps not so evident to the 

traveller simply passing through, because the main motor roads and the 
railway naturally follow the line of least resistance. But in the neighbour- 
hood of Agulu Lake, through Maku and Awgu, and again in the Iva 
Valley, the scenery is exceedingly picturesque, some of it approximating 
to that to be seen in Derbyshire and North Devon. From Onitsha the 
track passes through a series of towns for some 4o miles, and then over 
stretches of open country. The numbers of natives to be seen, however, 
show that the surrounding district is well peopled. As a matter of fact 
the roads run between the towns, the localities of which are indicated 
by the densely wooded hilltops on either hand. Some of these towns 
are spread over large areas, the result largely of the methods by which 
they have come into existence. 

The people of a town usually claim a specified ancestor of more or 
less remote antiquity, around whom are woven traditions which are a 
medley of legend and perhaps a little fact. This ancestor founded and 
gave his name to the town. The spot where he originally settled is 
designated ‘‘ Ezi,’’ which in free translation might be interpreted the 
“real” thing. The next phase followed when this man’s son (or sons) 
grew up to full estate and the needs of the family made extension of the 
compound necessary. The son therefore moved further afield, and 
started a new quarter or village which was called “ Azu,” z.e. ‘‘ behind.” 
Later another development took place, and that might be termed ‘‘ Agu ”’ 
or “ Awfia,” which means “ bush.”” Again, a village might be estab- 
lished Je¢weez these, and “ Etitti’”? came into being. Another might 
be built on a local hill, and in consequence would be named “ Enu- 
Ugwu ” (high hill). Hence we find the original place-name with various 
definitives attached, e.g.— 

Original place-name Achi or Awka or Obi. The particular quarter 
or village would be indicated thus : 


Achi Etitti = Achi in the middle ; the adjective after the 
Achi Enu-Ugwu = = Achi on the hill noun. 

Ezi-Awka = original village of Awka — 
Azu-Obunike = Back village of Obunike 
Enu-Ugwu-Ngwo = Ngwo on the hill ; 


Obi N’Agu or Obi N’Awfia = Obi-Na-Agu = Obi in the bush. 
Sometimes the name is fixed by that of the market, which in turn is 
taken from one of the four days of the Ibo week, e.g.— 


* The Aros correspond, though in an inferior degree, with the Fulanis of the 
Northern Provinces. Both are strangers to the countries in which they dwell, and 
both succeeded in dominating the people among whom they settled. 
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*Ama Nkwaw (Ngwo) = The street of the Nkwaw market. 
Ama Ekke (Ngwo) = ,, » Ekke 
In these cases the place-name is Ngwo and the two villages are as stated. 
Others are defined by the simple process of adding the word 
“ children,” as: Umu-Nze or ‘‘ Umu-Okpu”’ = Children of Nze and 
“ Okpu ”’ respectively. 
Or again, the place-name may be preceded by the word “ Ndi,” 


meaning ‘‘ people,’’ as : Ndi Owo or Ndi Abaw. 


Certain names of quarters or villages have recognized meanings, e.g. : 

Ama Enyi = Street of the elephant. 

Amaghawbia = Street of the strangers (usually spelt Amawbia). 

The towns themselves are well wooded, and the soil fairly fertile. 
In the neighbourhood of Onitsha the people plant yam farms at distances 
from their homes, but in the more interior parts it has not been customary 
to follow this plan, the more common practice being to grow them in the 
spaces between the huts only. The reason for this limitation is that 
yam stealing, not infrequently accompanied by murder, was so prevalent 
that to plant yam farms was unprofitable as well as dangerous. The 
people live chiefly on beans and a species of ground-nut which thrives 
in the sandy soil on the hillsides. These grow quickly, and need but 
little care and labour. Yet in the eastern parts of the Onitsha Province 
life was somewhat precarious. It was really difficult to grow sufficient 
food for the community, and the scraggy appearance of many of the 
natives was an obvious testimony to this. 

Until Government authority was established in this part of the Ibo 
country the women wore no covering whatever, and the menfolk were 
scarcely better. Even to-day the scanty piece of cloth worn by the women 
is taken off when they return to their village compounds at nightfall, 
and no woman will cook for her husband until she has divested herself 
of it. The headprice (by some termed ‘“‘ dowry”) was often no more 
than five shillings. In some parts a youth could not attain to man’s 
estate in local society until he was able to exhibit as a trophy the head of 
a man whom he had killed. 

In this section of the Ibo country there are great open spaces, practi- 
cally treeless, lying between the towns. In some cases we have the 
appearance of moorland as between Agulu and Ekwulu-Awbia. Here- 
abouts the land is covered with sparse short grass relieved with large 
patches of ‘“‘araba” scrub.f Rolling hills and valleys stretch away 
eastward as far as the eye can see, the Okigwe-Udi range standing clearly 
on the horizon. Following this south-easterly direction we come to a 
series of very steep hills, and these continue to increase in height until 
they attain to some 1800 feet. They are very stony, and the rocks contain 
a good deal of iron. The approach to this range from the western side 


* In speaking, these words are run together, as Amankwaw and Amekke. 
+ The roots of this plant are used in the preparation of charcoal ({cheku). 
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is gradual, and on the other side the drop of from 600 to 800 feet is very 
abrupt. At the foot stretches an undulating plain right away to the 
horizon. I have crossed this range in four different places, and all are 
much alike. 

Among the hills the scenery is fine, and occasionally grand; but 
travelling across the plain is tedious and monotonous. The hillsides 
are rather bare, with grass patches between the outcropping grey rock ; 
the plain is covered with scrub and much “ ikpo” grass, which at full 
growth stands about 7 feet in height. Most of the hillsides are deeply 
scarified, great gorges having been scoured out by the tropical downpours. 

In the neighbourhood of Ngwo a large coalfield is being developed 
under the auspices of the Government. It has not been necessary to 
sink shafts, as the seams outcrop and headings can be driven directly 
into the hillsides. The development of these mines and the construction 
of the railway are producing startling changes in the social and economic 
conditions of the country. 

The country is fairly well watered, although many of the smaller 
streams are dry some time before the end of the hot season. The bigger 
ones, such as the Mamu and Oji, have swift and strong currents flowing 
throughout the year. The Niger itself and the Anambala and Umulum 
creeks alone are navigable, but canoes can be poled up the Mamu as 
far as Ugwu-Awba. The Awdaw is peculiar. The water is but a few 
inches in depth spread over a wide bed. As the end of the wet season 
draws near the water comes down in the form of a huge spate, carrying 
stones and other débris before it. The rushing water usually bores out 
a fresh channel. The bed of the actual stream is a quicksand and must 
be crossed with care. The natives of Ndi-Ikelli-Awnwu note any 
variations in the ford daily. The water is very strongly tinctured, and 
ill effects follow if it be used for drinking. The natives scoop out holes 
near the edge of the stream and use the water which percolates through 
the sand. Vegetation perishes if washed by the water, and thus a wide 
expanse of sand is left bare. 

On this (eastern) side of the Niger deforestation has been going on 
for many years, with the result that in some districts the countryside is 
becoming more and more open. This is not a consequence of the whole- 
sale destruction of trees by the natives, but arises from natural decay, 
tornadoes, and bush fires. One has observed a clump of tall trees attacked 
by decay, and within a few years many of the best had fallen. The 
disappearance of the trees lead to the expansion of sandy areas. The 
absence of shade and the lack of leaves to serve as a dressing for the 
ground (the only dressing in these parts) cause the soil to become poor, 
and the torrential rains finish the business by scouring out any good 
qualities there might be left. There is no doubt that oil palms would 
grow on some of these open spaces, seeing that they flourish so well in 
the townships near by, if the natives could be induced to make plantations. 


( 
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The native however is very conservative, and is not inclined to exert 
himself on any scheme in which he sees no prospect of immediate benefit 
or profit. He is not naturally public spirited or farseeing enough to 
labour for the future welfare of his country, but a great deal may yet 
be done by instruction and persuasion. The plantations of teak and 
palms which have been made, as for example at Awka and Awlaw, 
show promise of success. 

Roads are being constructed in all directions, and it is now possible 
to travel over large areas by motor car or cycle. This is particularly 
beneficial in a country where no beasts of burden exist. In the sketch- 
map appended the main roads have distinguishing marks. In following 
any one of them drivers should always be on the alert On some roads 
sound bridges have been built. In other cases, however, wooden culverts 
are made to serve, and these are liable to be washed away during rain- 
storms ; or again, the wood so quickly rots that the culverts cave in and 
the car is in danger of a heavy jolting, even if more serious damage does 
not follow. These roads are of incalculable benefit, and serve as a great 
factor in the opening up of the country. It is, no doubt, all for good 
ultimately, though one is inclined to wonder sometimes whether develop- 
ment is not rather too rapid for the people most concerned. Large 
numbers; especially of the young folk, are being swept off their feet by 
the pressure of new conditions, and many problems will arise for both 
European and native to solve before the balance will be restored. There 
is nothing discouraging in this. It is the inevitable preliminary to a 
greater and more prosperous Nigeria. 


THE JAPANESE EARTHQUAKE OF 1 SEPTEMBER 
1923 
Charles Davison, Sc.D., F.G.S. 


F it be measured by the havoc wrought, the Japanese earthquake of 
1 September 1923 is probably without a rival in the history of the 
world. Yet the earthquake itself was not one of the very strongest. 
It was not even among the greatest of those that have visited the empire 
of Japan, and was probably inferior to the Alaskan earthquakes of 1899 
and the Chinese earthquake of 1920. In times to come, it will be remem- 
bered more for the destruction caused by the fires that broke out after 
the earthquake than for the injuries directly due to the shock itself. So 
destructive a fire as that which swept over Tokyo has never, indeed, 
been known in the world before. It is doubtful whether another on the 
same scale will ever occur again, for there is no city now existing with 
so many wooden houses as Tokyo possessed in 1923. 
Investigation of the Earthquake.—The official Board in Japan 
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that is concerned with the study of earthquakes is the Imperial Earth- 
quake Investigation Committee, the president of which was the late 
Prof. Omori. At the time of the earthquake he was on his way home 
from Australia, where he had been attending a meeting of the Pan- 
Pacific Scientific Conference. His death shortly after his return from 
Tokyo has deprived the Investigation Committee of its most learned and 
experienced member. In the study of this complex earthquake, his 
help and guidance would have been invaluable. He has been succeeded 
by his former colleague, Prof. A. Imamura, who is being assisted by a 
number of subcommittees. One of these is concerned with the earth- 
quake itself, with the various phenomena of the shock and its numerous 
successors, with the position and depth of the origin. The geology of 
the central area is the province of a second, while others are engaged in 
measuring the changes of level along and near the coast, and the far 
greater changes in that of the sea-bed. Not less important is the work 
of the subcommittees on architecture and civil engineering, for it will 
be chiefly on their advice that the ruined cities will be rebuilt and a water- 
system devised that will not fail when another time of trial comes. As 
some time must still elapse before the reports of these subcommittees can 
be published, Prof. Imamura has written a valuable preliminary report.* 
Prof. T. A. Jaggar, the well-known vulcanologist and the founder of 
the Volcano Observatory in Hawaii, spent the month of October in the 
stricken area, and the interesting results of his study have recently been 
communicated to the Seismological Society of America.t But the 
fullest report yet issued is that written by Mr. K. Suda of the Imperial 
Marine Observatory at Kobe, Japan. This is based partly on a study 
of the seismograms obtained at all the meteorological observatories 
in the country, partly on an investigation of the central tract from 
September 10 to October 12. $ 

Damage caused by the Earthquake.—Great as the loss of life proved 
to be, it was much less than that suggested by the early estimates. 
The latest official figures are given in Prof. Imamura’s tables. According 
to them, the total number of persons who are known to have perished 
is 99,331; the number of wounded is 103,733, and of missing 43,476. 
For Tokyo, the corresponding figures are 59,065, 15,674, and 1055 ; and 
for Yokohama, 23,440, 42,053, and 3,283. Such figures are not unusually 
high for a great earthquake disaster. The Messina earthquake of 1908 
was responsible for the loss of 100,000 lives, half of them in Messina alone ; 
the Chinese earthquake of 1920 for 180,000; the Japanese earthquake 


* “ Preliminary Note on the Great Earthquake of S.E. Japan on Sept. 1, 1923,” 
Imp. Earthq. Inv. Com., Seismol. Notes, No. 6, 1924. 

+ “The Yokohama-Tokyo Earthquake of September 1, 1923,” Bud/. Sezsmol. 
Soc. of America, vol. 13, 1924, pp. 124-146. ‘ 

t “On the Great Japanese Earthquake of September Ist, 1923,” Mem. of the 
Imp. Marine Observatory, Kobe, Japan, vol. 1, 1924, pp. 137-239, with tables pp. 1-49 
and 46 plates. 
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of 1703 for 200,000; and the Indian earthquake of 1737 for no less 
than 300,000. Measured by the percentage with regard to population 
before the earthquake, the rate of loss in the Japanese earthquake was 
unusually low, this rate, counting deaths due to fire, being 5°5 per cent. 
at Yokohama and only 2°7 per cent. at Tokyo. How small these figures 
are may be seen by comparing them with the losses sustained in some 
Italian earthquakes. In the Ischian earthquake of 1883, the death-rate 
was 41 per cent. at Casamicciola ; in the Neapolitan earthquake of 1857, 
71 per cent. at Montemurro; in the Marsican earthquake of 1914, 
gI per cent. at Avezzano, 94 at Cese, and 97 at Lapelle. 

The loss of property during the Japanese earthquake was more serious 
relatively than the loss of life. Prof. Jaggar estimates the total value 
of the property destroyed at 4586 million dollars. According to Prof. 
Imamura, in the whole earthquake area, 128,266 houses completely 
collapsed, 126,233 half collapsed, 447,128 were burnt, and 868 were 
swept away by the sea-waves. How predominant were the ravages by 
fire is evident from the figures for the two chief cities. In Tokyo 3886 
houses completely collapsed under the strain of the shock, 366,262 were 
burnt. For Yokohama, the corresponding figures are 11,615 and 58,981. 
Altogether, it is supposed that more than 95 per cent. of the loss of 
property was due to fire. 

Another of Prof. Imamura’s tables gives the number of collapsed 
houses in the places most severely damaged, and the percentage with 
regard to the number of houses existing before the earthquake. In 
Yokohama this percentage was only 12°4 The figure for Tokyo is not 
given, but it must be less than 1. Along the shores of Sagami Bay the 
percentages were extraordinarily high. They reached, for example, 
84°4 at Kamakura, 95’5 at Arima, 96°7 at Nago, and 97°8 at Simosoga. 
Destruction so complete was due in great part to the nature of the sites 
on which these towns were built. On this subject some interesting 
observations were made by Prof. Imamura. In Tokyo the intensity of 
the shock was three times as great on soft alluvial soil and made-ground 
as on the harder ground elsewhere. In Yokohama, in the lower parts 
of the town it was twice as great as on the hill. In the Boso and Miura 
peninsulas, although so much nearer the origin, the intensity was as a 
rule about one-fourth of that on the low-lying districts of Yokohama. 
Yet even in such regions there were, as Mr. Suda points out, islands as 
it were of great destruction situated on soft and recent formations, in 
which more than three-fifths of the houses were entirely destroyed, while 
in the surrounding country the buildings were practically undamaged. 

The effects of this great and sudden shock on different kinds of 
buildings provide useful warnings for the future. Brick buildings 
crumbled down at once into ruin. Wooden houses, of which so large a 
part of Tokyo was built, withstood the shock fairly well, but formed an 
easy prey to the fires that followed. The modern steel-brick buildings 
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offered a stout resistance to both earthquake and fire, and it is therefore 
only natural to conclude that the new Tokyo and Yokohama, when they 
once more rise from the ashes, will as far as possible be cities of steel- 
brick houses. 

Position of the Epicentre.—-In the study of the earthquake, the first 
point to be determined is the position of the epicentre. Its distance from 
any station is given by the duration of the preliminary tremors. Mr. 
Suda uses a formula of Prof. Omori’s when the distance lies between 
100 and goo km., namely : 

Y= 727K + 38 

where «x is the duration of the preliminary tremors in seconds, and y the 
distance of the origin in kilometres. At Kobe the tremors lasted 47°5 
seconds, showing that the origin lay at a distance of 380 km. The direc- 
tion of the initial displacement being S. 57°5° W., it follows that the 
epicentre must lie in the central part of Sagami Bay. Prof. Imamura 
obtains a similar result from the observations at the Seismological In- 
stitute at Tokyo. The distance of the origin from this city is 92 km., 
and the average of the directions given by different seismograms is 
S.26°W. This places the epicentre in lat. 34° 58°6’ N., long. 139° 21°8’ E., 
or at a point to the north of Oshima and about two-fifths the distance 
from that island to the north coast of Sagami Bay (A in Fig. 4). 

This result is confirmed by other observations. From the duration 
of the preliminary tremor, Mr. Suda has determined the distance of the 
epicentre from thirty-six observatories. Circles are then drawn with 
these stations as centres and the corresponding distances as radii. They 
do not cross in one point—that is hardly to be expected—but the points 
of intersection of the various arcs cluster thickly together in the central 
part of Sagami Bay. And if further evidence were needed, it is provided 
by the forms and positions of the isochronal lines, and by the intervals 
between the times of arrival of the earthquake and sea-waves along the 
shores of the bay. 

Preparation for the Great Earthquake—In the neighbourhood of 
Tokyo there are seyeral well-defined earthquake zones. Shortly before 
his death, Prof. Omori studied with his usual care the distribution of 
earthquakes felt in the capital. During the eight years from 1914 to 
Ig2t there were one hundred and ninety-nine such earthquakes, and 
he found that, with few exceptions, they originated in four districts. 
One is a submarine band lying off the east coast of the Main Island. 
The boundaries of the other districts are shown in Fig. 1. The most 
important district includes the eastern half of the Boso peninsula and the 
adjoining sea-bed ; a second lies to the north and north-east of Toyko ; 
while the third covers the northern half of Sagami Bay and the country 
beyond. The region between them is occupied mainly by Tokyo Bay, 
the Uraga Channel leading up to it, and the low Musashi plain to the 
north, and it is one in which very few centres were found during the 
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eight years considered. Prof. Omori gives what is no doubt the correct 
reason for this freedom. The crustal stresses were for many years to 
come relieved by the movements that caused the great earthquake of 
11 November 1855, immediately beneath Tokyo, and the semi-destructive 
earthquake of 20 June 1894, about 6 miles further north. He did not, 


Boso 
| Peninsula 


Fig. 1.—Seismic zones near Tokyo. 


however, expect that the freedom would endure. In the course of time, 
he remarks, the three earthquake districts ‘“‘ will become gradually quiet, 
while the Musashi plain and the Tokyo bay may, as a compensation, 
recommence its seismic activity, and may result in the production of a 
strong earthquake, probably just after a year of marked minimum 
of seismic frequency.” That such an epoch was approaching is evident 
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from the yearly numbers of earthquakes felt in Tokyo—r9 in 1914, and, 
in succeeding years up to 1921, 49, 24, 34, 25, 24, 12, and 12. ‘ Such 
an earthquake,” he adds, “‘ with its origin situated some distance from 
Tokyo, would be of the nature of a semi-destructive local disturbance, 
and be of an intensity similar to that of the shock on 20 June 1894, but 
not so violent as the Ansei (1855) catastrophe of Yedo (Tokyo).” 

The district here considered by Prof. Omori lies somewhat to the north 
of the epicentre of the recent earthquake, though near the northern limit 
of the epicentral area. But, he continues, ‘‘ apart from the question 
of the local destructive disturbances, there are also sub-oceanic manifesta- 
tions of seismic activity in large magnitude, which may badly affect 
Tokyo and maritime provinces of Sagami, Musashi, Awa, and Kazusa,” 
that is, the coasts generally of Sagami Bay. Since the destructive earth- 
quake of December 1854, ‘“‘ the ocean bottom in question remained quiet, 
and some scores of years will pass before the revival of its seismic activity. 
Even then Tokyo is not likely to suffer heavily ” (‘ Seismol. Notes,’ No. 2, 
1922, pp. 14-16). Ina second paper written before the earthquake and 
published after his death, Prof. Omori suggests that “‘ Tokyo may be 
assumed to be free in future from the visitation of a violent earthquake 
like that of 1855, as the latter shock originated right under the city 
itself, and as destructive earthquakes do not repeat from one and the 
same origin, at least not in the course of 1000 or 1500 years.” And, 
again, he remarks that if a great submarine earthquake were to occur 
off the coasts of the Izu and Boso peninsulas, it would not be likely to 
happen “for at least some sixty or seventy years to come ”’ (‘ Seismol 
Notes,’ No. 4, 1924, pp. 9-10). It is remarkable that Prof. Omori was 
thus correct in assigning a possible site for the great earthquake, but— 
and this shows the hazards of prediction even by so great an expert— 
he underestimated its intensity and still more the nearness of its 
occurrence. 

Mr. Suda has had the advantage of studying the preparation for the 
earthquake after the event—the best method of ultimately recognizing 
the signs of a coming shock. He has traced the area over which the 
after-shock centres were distributed. This he calls the ‘‘ seismic domain ” 
of the earthquake. It is shown as bounded by the dotted lines in Fig. 4, 
and is divided into two portions, that on the west being the Sagami- 
Sakawa zone, and that on the east, just twice as large, the Boso zone. 
A great earthquake, he remarks, may be preceded by shocks of two kinds, 
which he distinguishes as fore-shocks and preparatory shocks. The 
former are slight shocks occurring immediately before the earthquake 
and with their epicentres close to the epicentre of the earthquake, but 
they are not always present. The latter are strong or moderate shocks. 
They occur anywhere within the seismic domain of the earthquake, 
frequently a long time—ten or twenty years—before it, and invariably 
prepare the way for a great movement. Within the preceding six or 
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seven years, preparatory shocks became frequent in the domain of the 
recent earthquake. From 8 February 1917 to 8 June 1923 there were, 
according to Mr. Suda, as many as twenty-five, of which eight belonged 
to the Sagami-Sakawa zone and seventeen to the Boso zone. They 
occurred for the most part near the northern boundary of the seismic 
domain. Thus he concludes that the great earthquake had many 
preparatory shocks, but no fore-shocks, so that the onset of the earth- 
quake was sudden, and in this respect it resembled the Californian 
earthquake of 1906 and the Messina earthquake of 1908.* Mr. Suda 
points out a remarkable feature of the stronger preparatory shocks. 
They were followed by very few after-shocks ; for instance, that of 26 June 
1918, by seven; that of 13 May 1920, by none; and that of 26 April 
1922, by ten. In contrast, he refers to the after-shocks of three recent 
earthquakes of nearly equal strength. The Ryugasaki earthquake of 
8 December 1921 had fifty-four after-shocks ; the Kashima Sea earth- 
quake of 2 June 1923, about one hundred ; and the Saikawa earthquake 
of 2 February 1920, about sixty. 

Intensity of the Shock.—The Seismological Institute of the Imperial 
University at Tokyo contains one of the best-equipped earthquake 
observatories in the world. In it are a number of seismographs designed 
for use with strong or destructive earthquakes and recording either 
natural size or about double that size, as well as others, far more sensitive, 
intended for the registration of very distant shocks. After a few seconds 
the latter were all dismantled or wrecked, and only one seismograph of 
the rougher type continued in action right through the earthquake.t 
To the unaided senses, the preliminary tremors at Tokyo lasted twelve 
seconds; for about fifteen seconds more the movement was at its 
strongest ; then the vibrations became slower and weaker, and for the 
next four or five minutes seemed like those felt in a boat in windy weather. 
But long after they became insensible the solitary seismograph in action 
went on recording the slow undulations that form the end portion of a 
great earthquake. The exact moment at which the movement ceased 
it is difficult to determine, for the seismograph trace was frequently 
interrupted by after-shocks, but it is estimated that the motion at Tokyo 
due to the great earthquake lasted for quite two hours twenty minutes. 

Incomplete as most of them are, the seismograms at Tokyo give 
some measure of the strength of the shock in that city. During the 
strongest vibration the range of motion, according to a seismograph that 
continued working longer than most, was 8°86 cm., or 3} inches, and the 
maximum acceleration, which is a measure of the intensity, was about 

* Prof. Imamura, however, states that during the preceding month four slight 
shocks were registered in Tokyo, all of which originated in or near Sagami Bay, 
namely, two on August 7, a third on August 17, and the fourth on August 24, or just 
a week before the earthquake (‘ Seismol. Notes,’ No. 6, 1924, p. 19). 


+ Within five minutes after the earthquake, Prof. Imamura had four seismographs 
at work, and others, of a more sensitive kind, were added during the next few days. 
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960 mm. per sec. per sec. At the end of this vibration the writing lever 
swept off the drum, and the rest of the record was lost. From the trace 
given by the seismograph that kept in action throughout, there would 
seem to have been later a very large vibration with a range of 20 cm., or 
nearly 8 inches. The period of this vibration was, however, so long— 
between two and a half and four seconds—that the actual intensity of this 
part of the shock was less than that given above. In the neighbourhood 
of the origin no seismograph could have remained in action, and the 
only estimates that can be made of its intensity there are those derived 
from the measured displacements of various objects. At Kodu and 
Odawara, on the north-west shore of Sagami Bay, simple wooden houses 
were shifted as much as 36 and 51 inches. In the Boso peninsula, the 
amount did not exceed 12 inches. In Kamakura and the lower parts 
of Yokohama, the maximum acceleration was probably about 3840 mm. 
per sec. per sec. 

Admitting this latter estimate to be only approximate, it still gives 
some conception of the place which the Japanese earthquake occupies 
among other recent shocks. In the Californian earthquake of 1906 
and the Messina earthquake of 1908, the corresponding figure was 2000 ; 
in the Mino-Owari (Japan) earthquake of 1891, more than 4500 at two 
places ; and in the Assam earthquake of 1897, 4200 at Goalpara and more 
than 9600 at three other places. It may be of interest to add that, in the 
strongest vibrations of a shaky railway carriage, the maximum accelera- 
tion may amount to as much as 2000 mm. per sec. per sec., that is, the 
lateral blow so felt may be equal to the shock which wrought destruction 
at Messina and San Francisco. 

Isochronal Curves.—Prof. Imamura has plotted on one diagram the 
times of the first movements at thirty-four stations within a distance of 
170 km. from the origin. He finds that the time-curve is practically 
a straight line given by the equation 


y= 75x — 16 


where y represents the focal distance in kilometres, and x the time in 
seconds since the initial epoch of the earthquake. From this equation 
he finds the initial time at the origin to be 11h. 58m. 32s. (2h. 58m. 32s. 
G.M.T.), and the velocity of the first tremors 7°5 km. per sec. in the neigh- 
bourhood of the epicentre. 

In a valuable table, Mr. Suda gives the times of the principal phases 
of the motion at fifty-six observatories at distances varying from 86 to 
more than 2000 km. from the epicentre. Plotting these on a map, he 
has drawn a series of isochronal lines, which connect the points at which 
the first movements occurred simultaneously. As the times were deter- 
mined with unusual accuracy from the radio time-signals sent out by the 
Tokyo Astronomical Observatory, these lines are perhaps the most 
trustworthy of any yet constructed. They are drawn for every ten seconds, 
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except in the far north-east, where they are separated by intervals of 
half a minute. Mr. Suda notices the following properties of these lines : 

(1) Near the epicentre and for distances up to 200 km. the curves are 
irregular, owing partly to the geological structure of the region, partly 
to the form and magnitude of the focus. 

(2) At distances greater than 200 km. the curves form arcs of nearly 
concentric circles, the centre coinciding with the epicentre, and the 
distance between successive curves increases with the distance from the 
epicentre. 

(3) The curves in the north-east of Japan are packed more closely 
together than in the south-west, implying of course that the earth-waves 
travelled more rapidly in the latter region. 

Smoothing off local irregularities in the curves at distances greater 
than 200 km., Mr. Suda has drawn a space-time curve, which is of 
course concave upwards, as the velocity increases with the distance. 
Producing the curve backwards, it cuts the time axis at a point corre- 
sponding to 11h. 58m. 26s. This is the initial time at the epicentre 
considered as a point, and agrees closely with that given by Prof. Imamura. 

Direction of Initial Motion.—Mr. Suda gives an interesting map 
showing the direction of the initial vibration at thirty-eight observatories. 
The element in question is an important one, for it throws light on the 
direction of the first displacement within the seismic focus. As a rule 
the directions are either from or towards the origin, but in some cases 
there are deviations more or less small from the radial line. These 
deviations may be connected with the geological structure of the ground, 
but Mr. Suda notices that they occur at places within or near the seismic 
zones of Japan as laid down by Prof. Omori. He also shows that the 
directions of initial motion are at right angles to the neighbouring iso- 
chronal lines, and that, consequently, the deviation of the direction from 
the radial line to the epicentre increases with the divergence of the iso- 
chronal line from the concentric circular form. 

The most interesting feature of the map is the distribution of the places 
at which the first movement is directed from or tow ‘s the epicentre, 
that is, at which the initial impulse is a condensati ¢ a rarefaction. 
They are condensational at nearly all the observatories _.g to the south- 
west of the line joining Matsumoto and Kofu, and, with « few exceptions, 
at places to the north-east of the line joining Niigata and Fukushima ; 
but between these two lines, that is, near the central region of the earth- 
quake, condensational and rarefactional motions are intermingled, the 
former being observed at Tokyo, Nagana, Takate, and Mito; the latter 
at Matsumoto, Maebashi, Kumagaya, Mera, and Chyoshi. The bearing 
of these observations will be considered in the last section of this paper, 

dealing with the origin of the earthquake. 

Depth of the Focus.—The position of the epicentre given above may 
be regarded as the mean centre of the whole epicentral area. As will be 
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seen in a later section, this was of great size. When we speak of the 
depth of the focus, we refer to the depth of a similar point in the focus, 
which must have been of a vast extent in a vertical direction, and may 
have reached upwards to the surface. One method of finding the depth 
of the focus depends on the direction of the initial displacement. For 
instance, at Tokyo Prof. Imamura found the initial horizontal and vertical 
displacements to be 1°5 mm. and 0°25 mm. respectively. This gives for 
the depth of the focus about 15 km., or 9 miles. Mr. Suda finds much 
higher values for the depth, namely, about 50 km. from the observations 
at Kumagaya and about 35 km. from those at Choshi. Another method 
used by Mr. Suda is one devised and often employed by the late Prof. 
Omori. The formula quoted above, namely, 


= 727% + 38 

gives the distance of the focus in kilometres. When the distance of the 
epicentre is small and otherwise known, the depth of the focus can be 
easily determined from these two distances. It is obviously the remaining 
side of a right-angled triangle of which the distance of the focus is the 
hypotenuse and the distance of the epicentre the other side. At Tokyo 
the distances of the focus and epicentre were 98 and 82 km. respectively ; 
at Mera they were 70 and 46 km. From the figures for Tokyo, Mr. 
Suda finds a depth of 55 km. ; from those at Mera, one of nearly 54 km. 
The mean of his four estimates of the depth is 48 km., or 30 miles. 

Changes in the Level of the Sea-Coast.—How large the focus must 
have been is indicated by the changes of level that occurred along the 
coasts of Sagami and Tokyo bays. In the Miura peninsula the ground 
was raised by amounts varying from 2 feet to 5} feet at its southern point. 
Similar elevations occurred all along the northern coast of Sagami Bay 
and along its western coast as far as Ito, the greatest upliftson land (of 
7 feet 1 inch and 8 feet 5 inches) being reached on two small islands to 
the east of Atami. To the south of Ito the coast was depressed, but in 
no part by more than 14 feet. Along the whole west coast of the Boso 
peninsula the land was raised. The amounts of uplift vary, the greatest 
measured being 5 feet near Nago and 6 feet at the western point of the 
peninsula.* 

Prof. Imamura, on whose authority the above figures are given, does 
not mention the epoch at which the measurements were made. This is 
a matter of some consequence, as the elevations were by no means per- 
manent. Mr. Suda, whose survey was made from September 15 to 30, 
gives rather higher figures ; for instance, along the west coast of Sagami 
Bay, 8 feet 6 inches at Manazura, and along the north coast, 8 feet 
2 inches at Oiso. 

The most interesting feature of these changes, to which Mr. Suda 
draws attention, is the subsequent settlement of the elevated coast. For 


* Uplifts of 35 feet were observed with the Assam earthquake of 1897, and 47 feet 
4 inches with the Alaskan earthquakes of 1899. 
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instance, in Hatsushima, a small island to the south-east of Atami, the 
amount of upheaval was 13 feet 1 inch on September 1; but by 
September 14 it was reduced to 7 feet 3 inches. At Manazura it was 
12 feet 10 inches at the time of the earthquake, and 8 feet 6 inches about 
afortnight later. At Misaki, at the end of the Miura peninsula, the uplift 
at the time of the earthquake was 24 feet 11 inches, and a small island in 
front became connected with the mainland. On September 5 the land 
began to sink, at first at the rate of more than 2 inches a day, but after- 
wards more slowly, until on September 26 the uplift remaining was about 
4 feet 7 inches. Along the coast of the Boso peninsula at Tateyama, the 
land rose 8 feet 10 inches on September 1, and the water between it and 
a small island 2 miles offshore became so shallow that it could easily be 
waded ; at the time of the survey the uplift was 4 feet 7 inches. In the 
same interval the elevation diminished from 14 feet 9 inches to 5 feet 
3 inches at Banda, and from 14 feet 9 inches to 5 feet 11 inches at 
Shirahama.* 

Mr. Suda also states that the land near the ends of the Miura and 
Boso peninsulas had been slowly sinking for many years before the 
earthquake. At Shitaura, close to the end of the Miura peninsula, the 
amount of subsidence during the preceding sixty years was about 6 feet 
7 inches, some of the farms near the shore being covered by the sea. 
During the earthquake the land returned to the level of about sixty 
years before. In the Boso peninsula, at Banda, the crust has undergone 
several changes. It was uplifted about ro feet during the great earth- 
quake of 31 December 1703, after which the subsidence of the crust was 
begun or renewed, and to such an extent that some of the houses on the 
shore had to be removed to higher ground. During the fifty years before 
the earthquake the coast subsided about 6 feet 10 inches. Then, with 
the recent earthquake, it was once more elevated and restored to the 
level that it occupied half a century before. 

Distortion of the Bed of Sagami Bay.—Soon after the earthquake, 
a preliminary series of soundings was made by the Hydrographic Depart- 
ment. The remarkable results of this survey as compared with one 
made in 1912 have already been given in this fourna/l (vol. 63, 1924, 
pp. 241-243). Since then further soundings (83,286 in number) have 
been made all over the bay, and the results have been embodied in a new 
map, reproduced in its main features in Fig. 2. The broken lines repre- 
sent curves of elevation 50 fathoms, the dotted lines curves of equal 
depression. The figures within these curves give the greatest depths 
measured. The six small crosses show the points at which the submarine 
cable was broken. 

* During the Chilian earthquake of 20 February 1835, a rocky shoal off Concepcion, 
formerly submerged, was uplifted by 2 or 3 feet so that it became exposed. By 
the following July it had returned so far towards its original position that the rock was 


covered at ordinary high water as in 1834 (R. FitzRoy, ‘ Narrative of the Surveying 
Voyages of H.M. Ships Adventure and Beagle,’ etc,, vol. 2, 1839, p. 420). 
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It has been objected that the measurements on which these results 
are based are subject to errors of some magnitude, that the changes 
inferred are either not real, or, if real, that they need not have occurred 
at the time of the earthquake. Sounding in a sea so deep as Sagami Bay 
(in places more than 1500 fathoms) is a difficult task, and the errors of 
observation may amount to as much as 5 or ro per cent. of the true value. 
Moreover, the determination of the exact position at sea is by no means 
easy, and, as the bed of Sagami Bay is in places steeply sloping, a small 


Fig. 2.—Distortion of the bed of Sagami Bay. 


error in position may lead to a large error in the estimated change of 
depth. It is also pointed out that the sea-waves caused by such great 
changes of level should have been much larger and more destructive 
than those actually observed. 

That these objections possess considerable force cannot be denied. 
Mr. Suda admits that the estimated changes must not be regarded as 
exact. But he concludes that as a whole they are correct, and that the 
changes were produced by the great earthquake. He believes this for 
two reasons. If the supposed changes were due to errors of observation, 
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positive and negative errors should be distributed at random all over 
the bay, and curves of equal upheaval or equal subsidence could not be 
drawn. The fact that they can be drawn is, he urges, evidence of the 
reality of the changes. Again, in many different parts of the bay there 
are regions in which no changes, or no changes of any consequence, were 
ascertained, and this implies that the errors of observation were not so 
large as the objection requires. On the other hand, taking the changes 
to be real and of the order of magnitude indicated, they could not have 
occurred during the interval since 1912 without giving rise to much 
stronger local shocks than have been observed. It does not of course 
follow that they occurred throughout at the same instant as the great 
earthquake. They may have continued in action for several days, 
especially during those first days when after-shocks were unusually 
frequent. 

To these arguments in favour of the reality of the changes may be 
added a third depending on the fact that the results of the preliminary 
and more detailed surveys lead us roughly to the same conclusions. Let 
me recall the results of the first re-survey. It revealed three areas of 
depression and three of elevation. Of the former, one, very large, lay 
to the north and north-north-west of Oshima. In this the maximum 
subsidence was found to be 63 fathoms. A second, and much smaller, 
area of depression lay about two-thirds away from Oshima towards the 
' ‘end of the Miura peninsula. Near its centre it was lowered by as much 
as 259 fathoms. The boundary of the third area of depression, in the 
north of Sagami Bay, was at the time ill-defined, but it included a 
measured depression of 166 fathoms. Between this last area and the 
other two, three small areas of elevation were detected in which the 
maximum uplifts, from west to east, were 96, 113, and 135 fathoms. 

From the new survey we find that the chief areas of depression and 
elevation are the same, though the boundaries and the changes of level 
are different. The large area of depression is much larger. In the 
region where before it was greatest, the subsidence is 110, instead of 63, 
fathoms. A little to the north of Oshima changes of 160 and 180 fathoms 
were measured ; the greatest depressions of 200 fathoms to the east, 
and 210 fathoms to the south-east, of Oshima either escaped discovery 
in the preliminary survey or occurred in the interval since it was made. 
In the second area, instead of a lowering of 259 fathoms, we have one of 
more than 4oo fathoms. The third area is now more clearly defined, 
and the depression of 166 fathoms is replaced by one of more than 300 
fathoms. Of the three areas of elevation, the old western and central 
areas are now mapped as continuous, the western area being represented 
by an elevation of more than 250, instead of 96, fathoms, and the central 
area by one of 166, instead of 113, fathoms. In the north of the newly 
mapped area is another rise, of more than 250 fathoms, unnoticed or 
non-existent at the time of the earlier survey. In the eastern area of 
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elevation, which lies immediately to the north of the second area of 
depression, there is an uplift of 230, in place of one of 135, fathoms. 
In addition to these principal areas, a number of small areas of elevation 
and depression occur in different parts of the bay. It is possible that, 
owing to their small size, they escaped detection during the preliminary 
survey. 

The principal results of the surveys are the following: (1) The 
agreement between the chief areas of elevation and depression revealed 
by the two surveys is as close as could be expected if we remember that, 
in the interval between them, considerable changes may have occurred, 
and apparently did occur. (2) The area and volume of the crust 
depressed, as estimated from the later survey, amounted to 700 sq. km. 
and 50 c. km., those of the crust elevated to about 240 sq. km. and 
20c.km. Thus the net change was one of depression. (3) The second 
survey, as compared with the first, shows an increase of depth in all three 
areas of depression, and a decrease in all three areas of elevation. In 
other words, the movements, whether of elevation or depression, were 
not confined to the instant of the earthquake or to a few days afterwards, 
but continued in the same directions as at the start for, it may be, as 
much as five months. Possibly they are not even yet at an end. 

Sea-Waves.—The shock or seaquake was felt on steamers and motor 
fishing-boats that were in the bay at the time; it seemed as if their 
propellers raced or the machines were out of order. Fishes, called shzge, 
about 3 or 4 feet long, live on the floor of the bay at depths of about 
500fathoms. Large numbers of them were killed by the blow of the shock 
felt over their whole bodies at once. Many were afterwards picked up 
dead off the north-east coast of Oshima. 

Movements in the bed of the sea, such as those described above, 
could not occur without setting sea-waves in motion, and soon after the 
earthquake the sea came sweeping in over the shores of Sagami Bay. 
For the most part the waves were small, far lower than those in the 
Sanriku (Japan) earthquake of 1896, which reached a measured height 
of 93 feet. They were highest on the west shore of Sagami Bay (23 feet 
at Usami, 26 feet at Ito and Aziro, and 39 feet at Atami) and near the 
southern end of the Boso peninsula (19} feet at Sunosaki and 29} feet at 
Ainohama). They were lowest round the end of the Miura peninsula, in 
Tokyo Bay, and on the Pacific coast of the Boso peninsula. 

At Ito, about five minutes after the earthquake, the sea at first re- 
treated about 100 yards, then a wave, 1o feet in height, swept in, followed 
by the second and greater wave, 26 feet high, by which fishing-boats of 
from 70 to 100 tons were carried inland to a distance of 270 yards, and 
about three hundred houses were washed away. At Atami one hundred 
and fifty-five houses were swept away and about sixty persons were 
killed. Indeed, the sea-waves here caused more damage than the earth- 
quake. At Kamakura, on the north shore of Sagami Bay, the waves 
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reached a height of 164 feet, and a large number of fishing-boats and 
about a hundred bathers were carried out to sea. 

On the shore around Miura peninsula, according to Mr. Suda, the 
sea retreated to a considerable distance about five minutes after the 
earthquake. At Misaki the retreat was so strong that many fishing- 
boats and small steamers were carried away, but the water did not 
return to the former shore-line. Mr. Suda attributes the absence of 
sea-waves to the great upheaval of land in this district. 

Prof. Imamura records an interesting observation by Dr. Ikeda on 
the directions in which the sea-waves travelled. The larger waves 
invariably diverged from regions of conspicuous elevation near at hand, 
while those which proceeded from the areas of depression were of less 
importance. 

The most remarkable feature of the sea-waves is, however, their 
insignificance. Their size must be measured, not by the height attained 
in the V-shaped harbours like Aziro, Ainohama, and Atami, so much as 
by their height along unindented coasts. It is by no means easy to 
account for this insignificance. Along the shores of the Miura and 
Boso peninsulas, Mr. Suda suggests that it was mainly due to the up- 
heaval of the land. Had this not occurred, the waves there would, he 
thinks, have been as high as at Atami. <A more general reason that he 
gives is connected with the periods of the waves. Regarding the Sagami 
Bay as a tank in depth equal to the mean depth of the bay, the funda- 
mental period of the waves would be about sixteen minutes in the northern 
half and twenty-two minutes in the southern. The periods of the first 
harmonic would be respectively about eight and eleven minutes, and the 
height of the waves of the shorter period would be much less than that of 
the others. Now, at Ito, Atami, and Kamakura the period of the waves 
was at first from seven to ten minutes, changing later to from fifteen to 
twenty minutes, as the more rapid oscillation became damped away and 
the fundamental oscillation began to predominate. 

The above explanations apparently assume the suddenness of the 
great movements in Sagami Bay. But the rise of the coasts was not 
permanent, and the second re-survey of the bay, as compared with the 
first, implies a continuance of the changes. Moreover, the sea-waves 
proceeding from the areas of elevation were higher than those from the 
areas of depression, while the latter areas exceeded those of the other in 
the proportion of nearly three to one. It would appear, then, that of the 
movements which took place at the time of the earthquake the uplifts 
were accomplished more suddenly then the depressions, and that, owing 
to the small area of the elevations, the resulting waves would be com- 
paratively low. 

Frequency of After-Shocks.—Even before the earthquake ended 
the long train of after-shocks had begun. According to Prof. Imamura, 
during the first day 213 were recorded at Tokyo, 177 during the second, 
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and ros during the third. Gradually, though with some fluctuations, 
they declined in frequency, until the average daily number for the last 
week in September was only 6. In that first month the total number 
in the Tokyo list was 1256. At Numazu, the nearest station to the 
epicentre, the numbers given by Mr. Suda are slightly less—219 during 
the first day, 136 during the second, 73 during the third, 917 for the 
whole of September, and 11 for the average daily number in the last 
week. Corresponding figures for some other Japanese earthquakes may 
be of interest. Within the same time (30 days), 278 after-shocks were 
registered at Chiran after the Kagoshima earthquake of 1893, 340 at 
Kumamoto after the Kumamoto earthquake of 1889, 431 at Nemuro 
after the Hokkaido earthquake of 1894, and 1746 at Gifu after the Mino- 
Owari earthquake of 1891. The average daily numbers during the last 
week were 1 at Chiran, 5 at Kumamoto, and 19 at Gifu. 

In his discussion of these series of after-shocks, Prof. Omori showed 
that their decline in frequency could be represented by the equation 

where 4 and & are constants, and y is the number of earthquakes felt 
within a given time after an interval « measured from a fixed epoch. 
For instance, for the after-shocks of the Mino-Owari earthquake at Gifu, 
he finds the equation 

440°7 

x + 2°31 
Prof. Kusakabe, who has investigated the problem theoretically, obtains 
a more complicated formula, of which Omori’s law is a particular 
case. The form of the expression depends on the time during which the 
stresses causing the earthquake acted. The longer this time, the more 
nearly does the curve of frequency approach the hyperbolic form. Thus 
the shape of the curve provides a test as to the volcanic or tectonic origin 
of the earthquake. As the frequency curves at various stations differ 
little from hyperbolas, Mr. Suda concludes that the recent earthquake 
must have been of tectonic origin. 

Mr. Suda, however, points out a remarkable feature which is common 
to all the frequency curves of the recent after-shock series. From the 
first to the third day after-shocks were frequent ; but after the fourth 
day the frequency diminished with the time, still according to the hyper- 
bolic law, but with a smaller value of the constant. In Fig. 3, the con- 
tinuous line represents the frequency-curve for September at Kumagaya 
while the broken lines are portions of the hyperbolas which agree most 
nearly with the curve during the first three days and from the fourth day 
onwards. Of these curves, the first is represented by the equation 
xy = 327, the second by the equation xy = 242. This discontinuity for 
the third and fourth days is manifest in the curves even of distant observa- 
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tories. For Kobe, the constant changes from 55 to 26; for Sendai, 
from 180 to 96. Mr. Suda explains this curious break in the curves by 
supposing that the stresses that caused the earthquake began to operate 
again after the lapse of three or four days, and so reduced the rate at which 
after-shocks occurred. 
For some months after the occurrence of a great earthquake, the 
360 


3 6 24 27 


Fig. 3.—Decline in frequency of after-shocks at Kumagaya. 


crust is naturally in a sensitive state. Slight changes in the external 
conditions—in the amount or rate of change of the barometric pressure, 
for instance—are sufficient to precipitate the occurrence of after-shocks. 
That there is a close connection between the periods of after-shock 
frequency and of variations in atmospheric pressure has long been known. 
Mr. Suda has also deduced the important conclusion that the frequency 
of after-shocks increases when the atmospheric pressure, the rate of 
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pressure change, and the barometric gradient are opposite in direction 
to those which prevailed at the time of the earthquake, and decreases 
when they are in the same direction. 

Earthquake of September 2.—Almost exactly twenty-four hours after 
the great earthquake, at 11h. 47m. 44s. on September 2, another 
earthquake occurred, nearly equal in strength to the former but quite 
different in origin. The seismogram at Tokyo showed that the epicentre 
was in lat. 30° 4o’ N., long. 140° 20’ E.; to the south-east of Katsuura 
in the Boso peninsula. The positions of the epicentres of these earth- 
quakes of September 1 and 2 are represented by the dots marked A and B 
in Fig. 4. Between them lay the epicentre of the great earthquake of 
31 December 1703, and it is remarkable that, as Prof. Imamura states, 
the epicentral areas of these three great earthquakes form a continuous 
belt, which is probably part of the great seismic zone running along the 
Pacific coast of Japan. At Katsuura, the earthquake of September 1 
was rather weak; that of September 2 was stronger and gave rise to 
small sea-waves. Near its epicentre the initial motion was at every 
observatory condensational, showing that the earthquake must have 
originated in a vertical plane. Mr. Suda regards this earthquake as the 
strongest of the after-shocks. It would seem rather to be entitled to the 
rank of an independent earthquake, though no doubt the time of its 
occurrence was precipitated by the great movement of September 1. 

Distribution of the After-Shocks.—Not only were the after-shock 
of these two great earthquakes intermingled, but the focal area of the 
earlier shock was so extensive that several after-shock centres sprang 
into activity in different regions. Prof. Imamura distinguishes three 
principal after-shock zones, the first including the bay and province of 
Sagami, the second the Boso peninsula and sea-bed to the south-east, 
and the third the drainage district of the river Tone lying to the north 
and north-east of Tokyo. It is interesting to notice that these three zones 
(bounded by broken lines in Fig. 4) include, though they also overlap, 
the three regions within which, according to Prof. Omori, the recent 
Tokyo earthquakes have had their origin. Of the 1256 after-shocks 
recorded at Tokyo during September, the origin of the great majority 
(1053 slight and 64 moderate) is uncertain. Of the rest, 46 belong to 
the first of the above zones, 71 to the second, and 25 to the third. Of 
the 20 strong after-shocks—they are divided into three classes, slight, 
moderate, and strong—1z2 belong to the first zone, 3 to the second, and 
5 to the third. 

Confining himself to the principal after-shocks of September- 
October 1923, Mr. Suda finds that the area over which the after-shock 
epicentres are distributed contains 4731 square miles. He divides the 
after-shocks into two classes—the Sagami-Sakawa and the Boso. These 
originate within areas of 1577 and 3154 square miles respectively, the 
boundaries of which are represented by the dotted lines in Fig. 4; and 
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it will be noticed that the northern boundary of both zones coincides 
nearly with that of the region in which upheaval of the land occurred at 
the time of the earthquake. During the two hours following the great 
earthquake, the epicentres were in the former zone, in which also lay 


Fig. 4.—Distribution of After-shock Centres. 


the epicentre of the principal earthquake, but after this time they were 
widely scattered. In number the two series of after-shocks were about 
equal during September, Mr. Suda marking 34 epicentres in the Sagami- 
Sakawa zone and 32 in the Boso zone. The shocks belonging to the 
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latter were generally of the greater intensity, but with a longer period of 
vibration. 

Origin of the Earthquake.—(1) It is clear, from the facts described 
above that the epicentral tract of the earthquake was of unusual size. 
It must have covered the whole of Sagami Bay and its shores to some 
distance inland. That is, it may have been as much as 60 miles long 
from east to west, 45 miles wide, and about 2000 square miles in area. 
If it covered the whole of what Mr. Suda calls the seismic domain, its 
area must have been as much as 4700 square miles. It would then be 
comparable with the epicentral tract of the Assam earthquake of 1897, 
which Mr. Oldham estimated to contain about 6000 square miles.* 

(2) All investigators of the earthquake are agreed that its cause is 
to be sought, in part at any rate, in the movements which produced the 
remarkable changes in the floor of Sagami Bay. These movements 
may not have been independent of those on land, but they were of a 
totally different order of magnitude, the greatest elevation of the sea-bed 
being more than 100 times that on land, and the greatest depression of the 
sea-bed more than 1600 times that on land. 

(3) Not only are the changes in the sea-bed of great size, but there are 
rapid changes from elevation to depression. For instance, the centres 
of the third area of elevation mentioned above and the second area of 
depression are not more than a mile apart, yet the centre of the northern 
area was raised about a quarter of a mile and that of the southern area 
lowered about half a mile. A change so great as this could hardly be 
accomplished without faulting, though no fault-scarp—perhaps on 
account of the great depth—has yet been discovered in the floor of 
Sagami Bay.t 

The surface displacements in that floor are so complicated that we 
can only speak in the most general terms of the deeper movements to 
which they correspond. The main cause of the earthquake seems to 
have been the subsidence of a vast block or series of blocks in the centre 
of the bay. I have indicated what seem to me the most probable north- 
and-south boundaries by the dotted straight lines in Fig. 4. Both lines 
traverse bands in which there was a rapid change from subsidence to 
elevation. The northern line, about 50 miles in length,t runs from 
near Nago in the Boso peninsula to a short distance south of Simosoga 
in the Izu peninsula—places that suffered most heavily from the shock— 
it either coincides with, or is near and parallel to, one of the minor faults 


* India Geol. Surv. Mem., vol. 29, 1899, pp. 164-179. 

+ On land at least two minor faults have been traced, one near Nagasawa in the 
Miura peninsula, the other near Nago in the Boso peninsula. The length of each is 
about 1} miles and the maximum vertical uplift a little over 3 feet. 

t The displacement along a fault at the time of an earthquake is sometimes con- 
siderable ; for example, 55 miles in the Wellington (N.Z.) earthquake of 1855, 40 and 
probably 70 miles in the Mino-Owari (Japan) earthquake of 1891, and about 290 miles 
in the Californian earthquake of 1906. 
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in land, and traverses that part of the bay where four of the six cable- 
fractures occurred. The southern line passes close to the site of a fifth 
cable-fracture, and not far from the spot where the bodies of so many 
dead fishes were found, and meets the east coast of the Izu peninsula 
near Ito, in the part where the elevation of the coast changes southwards 
into subsidence.* If produced towards the east, it would pass close to 
the epicentre (B, Fig. 4) of the earthquake of September 2. 

To the subsidence of this great block, Mr. Suda attributes the con- 
densational movements recorded at so many observatories. The 
rarefactional movements, he considers, were due to the horizontal sliding 
of a portion of the crust towards the south-west. Such a sliding would 
produce condensational motion on the south-west side of the Matsumotc-— 
Kofu line and rarefactional motion on the other side. Between this line 
and the Niigata-Fukushima line both movements would occur, the 
particular kind depending on the local predominance of one or other 
focal displacement. But, the vertical movement in the zone of subsidence 
being so much the more important, the condensational movements due 
to it prevailed generally on the north-east side of the Niigata~Fukushima 
line. The existence of two separate foci t would account, Mr. Suda 
urges, for the irregularity of the isochronal lines near the epicentre, for 
the distortion of the isoseismal lines towards the north-east, and for 
certain differences in the nature of the after-shocks of the Sagami-Sakawa 
and Boso series. 

While agreeing that the cause of the earthquake “‘ appears to have 
been a coiiapse of blocks into a pit or rift in the bottom of the bay,” 
Prof. Jaggar calls attention to the fact that ‘‘ the depression mechanism 
was of a different order from the margin mechanism.” This, indeed, is 
perhaps the most remarkable feature of this extraordinary earthquake, 
that such enormous distortions in the bed of Sagami Bay should have 
occurred and yet have affected so slightly the surrounding coasts. It is 
to be hoped that the subcommittees which are still at work may enable 
us to realize more clearly the nature of the mechanism that has given 
rise to movements so complex. If they succeed in doing this, the Japanese 
earthquake of 1923 will throw more light on our knowledge of seismic 
phenomena than any other earthquake, with the exception perhaps of the 
Californian earthquake of 1906. 


‘ 


* Mr. Suda places both lines somewhat to the south of the above. 

+ Mr. Suda suggests that there were two epicentral zones, one directed north- 
north-east to south-south-west in the central part of Sagami Bay, the other crossing 
from north-west to south-east. 
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THE MOUNT EVEREST FILM OF 1924 


N presenting the kinematograph record of the Mount Everest Ex- 
pedition of 1924, Captain Noel and his collaborators have been faced 
with the difficulty that whereas the expedition followed exactly the same 
route as in 1922, camped in the same places up to the North Col, and 
went the same—the only—way up the mountain, it was necessary this 
year to approach the subject from a different angle: not only to avoid 
repetition of scenes already familiar, but for the higher and paramount 
motive admirably expressed by him in his opening speech at the Scala 
Theatre on the evening of December 9. He was resolved that nothing 
should be done to vulgarize the tragedy of the last high climb. 

The new record then lays most stress upon natural beauty : the mar- 
vellous ice-scenery of the trough in the East Rongbuk glacier, the ex- 
quisite effects of cloud shadow and sunset upon the glittering pinnacles. 
Through this cold unearthly scene we see the expedition passing, on its 
way to the high camps. From his eyrie on the North Peak Captain Noel 
photographed the climbing parties at long range with a mighty lens of 
great aperture and focal length, so that one may actually see the climbers 
moving on the mountain at somewhere near their extreme heights: a 
marvel of photographic technique. A few days later Odell at Camp IV. 
on the North Col laid out the signal of six blankets on the snow, to say 
that the search had failed, the camps had been found empty, and that 
hope must be abandoned. We follow his movements on the film from a 
great distance, as the party at Camp III. must have followed them 
through the telescope: and that is the nearest we come to the fatal 
accident. It is a sympathetic and moving record, and could not, we 
think, have been better done. 

Most interesting and important are the pictures of the final pyramid, 
showing much more detail of its surface and its difficulties than we have 
seen before—no small triumph for the kinematograph camera in com- 
petition with the many cameras that have been turned upon that summit 
in the last few years. But indeed the photography is excellent through- 
out, and Captain Noel deserves our sincere congratulations on his success. 
In the discussion following Major Hingston’s paper (published in this 
number of the ¥ourna/) all speakers agreed on the extraordinary difficulty 
of concentrating on a job to be done, and we may recall how Colonel 
Norton insisted on the extreme distaste they all felt for the simple opera- 
tions of cooking and eating at the high camps. Let us imagine, then, 
what it must be to operate a complicated machine like a kinematograph 
camera with an electric drive and a lens as big as itself. As the product 
of supreme skill the film earns our respectful admiration. But that is a 
refinement, and not to be insisted upon, lest we miss appreciation of the 
subject in praising the technique. 

The subject is worthy of the skill. In the film of 1922 we saw more 
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variety of incident, with exciting side-shows. The record of 1924 is 
deliberately more restrained, more artistic, and worthy of its title, The 
Epic of Mount Everest. We heartily commend these moving pictures 
to the notice of all our Fellows, and urge them not to miss the opportunity 
of seeing a film quite unlike the last. 

As a prologue to the representation Captain Noel has brought from 
Tibet seven Lamas from a monastery near Gyantse, and one of the Sherpa 
porters, all in the care of Mr. John Macdonald, son of the British trade- 
agent at Chumbi. We see and hear the celebrated 10-foot trumpets in 
a little scene of Lama life that is designed to create the right atmosphere. 
The incidental music introduces some of the charming Tibetan airs that 


' Mr. Somervell collected in 1922. We regret only the unavoidable 


absence of a lecture such as accompanied the first film, for which the 
sub-titles, with a touch of the professional jargon, are a poor substitute. 


TWO ANCIENT MONUMENTS IN SOUTHERN 
KURDISTAN 


C. J. Edmonds 


HE Qara Dagh is a double range of cretaceous limestone, rising to 
a height of over 5000 feet. Between the two jagged ridges is a 
tract of elevated oak forest, about three-quarters of a mile wide, called 
Naokopi. Although between it and the line of the great Kifri-Kirkuk- 
Altun Kopri road, which divides Arab from Kurd, there is a belt some 
45 miles across of exclusively Kurdish territory, it is at the Qara Dagh 
that the real Kurdistan seems to begin. For this belt consists, for the 
most part, of the most forbidding scenery imaginable—broken ‘“‘ bad 
lands ” of clay, gypsum, and sandstone, crumbling and dusty in summer, 
slippery and treacherous in their narrow paths after rain. To the north 
of the range lies another world, park-like, oak-grown country, with 
blackberry hedges and orchards, running brooks, and tobacco gardens. 
Near its south-eastern end the Qara Dagh range contains two striking 
monuments of antiquity. 

The first is out in the open at the southern foot of the Paikuli Pass, 
on the main ntigration road of the nomad Jaf, and is called by the Kurds 
Butkhana, the idol house. Its existence is well known, the ruin having 
been discovered by Rawlinson in 1844, and more recently examined by 
the German archeologist, Dr. Ernest Herzfeld, in 1911, 1913, and, under 
British auspices, in 1923. The original building, which stands on a 
natural hillock, has collapsed, and all that remains is a core of stone and 
mortar, about 12 feet high on the north, the highest side. But over the 
hillside are scattered numerous blocks of dressed stone, a few with 
mouldings, many with fragments of a third-century bi-lingual inscription 
in Sassanian and Chaldo-Peblevi (W. Geiger and E. Kuhn, ‘ Grundriss 
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der Iranischen Philologie’). Among the dédris lie four large stone 
head-and-shoulder figures of varying sizes, two of them measuring 3 feet 
from the crown of the hat to the tip of the beard. The head-gear bears 
a remarkable resemblance, in shape and proportionate size, to the tall 
felt Au/ah worn in Luristan to-day. 

The second monument is a rock relief on the cliff-side in the Darband- 
i-Gawr, the Pagan’s Pass, one of the gorges of the northern ridge. (The 
word ‘‘ Gawr ”’ is the Kurdish and Luri form of the word “‘ Gabr ”’ applied 
by the Persians to-day to Zoroastrians: Kurds and Lurs describe any- 
thing pre-Muhammadan as Gawr.) It is more easily approached from 
the northern side, but is also accessible from Naokopi: both routes 
involve a stiff scramble. The figure represents a bearded warrior looking * 
to his left, and is about 10 feet high. The helmet or cap is round and 
fits closely to the head. The beard is curled close to the chin, and then 
falls in wavy lines almost to the level of the left hand. The tunic is cut 
low round the neck. The pectoral muscles and those of the shoulders 
and upper arms give an impression of great vigour and strength. The 
girdle at the waist is of four parallel strands and suspends a kilt. The 
right hand grasps a sword or mace-handle, the left a bow. On each 
wrist is a bangle or perhaps the representation of a ruff at the end of the 
sleeve. The right leg is rigid, the left raised at the knee. The rock below 
the hem of the kilt has been worn away by the action of water, but below 
each foot is a sprawling figure, arms and legs outstretched and a pigtail 
hanging from the head. Once seen it is impossible to forget the tre- 
mendous vitality the sculptor has imparted to his work. 

I am indebted to Mr. Sidney Smith of the British Museum for per- 
mission to reproduce the following note : 

‘* My vague recollections of having seen a publication of your picture 
from the Kara Dagh must, I think, have depended on a memory of the 
Naram-Sin stele published in ‘ Delégation en Perse,’ 1, plate x. The 
attitude of Naram-Sin, who holds a bow and a mace (?), advancing up a 
hill, so strikingly resembles the attitude of your figure that it cannot be 
accidental. Also the figures being trodden underfoot in your picture, 
though not identical, are so similar to Naram-Sin’s enemies that my . 
memory played me a trick. Despite search, I cannot find anything 
published as to your relief. There is one very interesting divergence 
between the relief at Kara Dagh and the stele : in the latter (also pictured 
in King, ‘Sumer and Accad’) the king wears a pointed helmet, with 
horns that mark him as a divinity, ‘the divine Naram-Sin,’ as he is 
called on some inscriptions. On your relief he wears a plain rolled cap 
like Gudea.” 
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MEMORIAL TO MUNGO PARK AND RICHARD 
LANDER 


EFORE the War an appeal was made to all interested in British 
exploration and heroism to assist in raising a memorial on the 
river Niger to Mungo Park and Richard Lander, by whose memorable 
efforts, between 1795 and 1850, the course of the great river was success- 
fully traced from near its source to its previously unknown outlet in the 
Atlantic. They did for West Africa what Stanley, by tracing the course 
of the Congo to its outlet, did for Central Africa. As Livingstone 
believed that the headwaters of the Congo flowed north and east to 
form the upper course of the Nile, so other geographers conjectured that 
the Niger ultimately joined the same river; Mungo Park himself, who 
lost his life at Bussa, suggested that the Niger flowed southward to join 
the Congo. Some twenty-five years later Lander took up the work 
of exploration where his predecessor laid down his life before he could 
complete the task he had set himself. Apart from the geographical value 
of the work accomplished by these two great explorers, they revealed a 
natural highway which has been of the greatest service to all interested 
in the development of one of the richest regions of the continent. It 
will be admitted that Park and Lander are worthy of a memorial on the 
Niger, which, with the Nile and the Congo, forms one of the great 
features of the map of Africa. When the War broke out the project of a 
memorial had to be suspended. In 1923 the Committee, consisting 
of the Presidents of the Royal Geographical Society and the Royal 
Scottish Geographical Society, the Earl of Scarborough, Sir George 
Goldie, Sir Frederick Lugard, and Major Leonard Darwin, with Sir 
John Scott Keltie as Honorary Secretary and Treasurer, decided to 
carry thorugh the proposal, and that it should take the form of an obelisk. 
By the advice of Sir Hugh Clifford, Governor of Nigeria, it is proposed 
to erect the memorial on Jebba Island, where the river is bridged by the 
Lagos—Kano railway. As the island affords an elevated site, and the 
obelisk will be 50 feet high, it will be visible from a considerable distance 
all round. Designs are being submitted by Messrs. Thomas & Edge 
of Woolwich, who do a large amount of construction work in Nigeria. 
Before the War about £4400 had been subscribed. Since the scheme was 
resumed in 1923, appeals have been made to many firms connected with 
West Africa, so that the amount in hand is now over £700. But as the 
memorial to be worthy of its object will cost well over 41000, the President 
and Council are confident that the Fellows of the Society will be ready 
to support the effort of the Committee, and thus share in commemorating 
the achievements of these two great explorers whose work has had so 
large and practical influence on the fortunes of the long-neglected con- 
tinent. Donations may be sent to the President, the Earl of Ronaldshay, 
or to the Honorary Treasurer, Royal Geographical Society, Kensington 
Gore, London, S.W.7. 
F 
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NOTES ON THE ROSS SEA 


E have to thank Capt. Larsen for a report of a whaling expedition 

in the Ross Sea, which contains some interesting information 

and from which it is possible to correct the existing charts in one or two 
small details. Capt. Larsen had spent some time there with the Szr 
James Clark Ross, the floating factory, and other whalers, making his 
headquarters at Discovery Inlet, in the Great Ice Barrier. The report 
was furnished by Capt. Alf Kaldager, who left the inlet for the west and 
north on 27 January 1924 in the tender Star /., to examine the whaling 
prospects and to find a harbour for the floating factory. The course at 
first was roughly parallel to the edge of the barrier. During the day they 
passed many icebergs and saw several single whales. Early next morning 
they made Cape Crozier and followed round the coast of Ross Island as 
far as Cape Royds, when they changed their course to the north. South 
of Cape Royds, McMurdo Sound was full of bergs, drift ice, and barrier 
ice. They saw no signs of volcanic activity on Mounts Erebus and 
Terror. Later in the day they passed Beaufort and Franklin Islands, 
sighting to the south of the latter two or three rocks awash. At 2.30 a.m. 
on the following morning, January 29, they were near the position given 
to Doubtful Island on the chart. Though the weather was fine and 
clear, they saw no island. As Séar /. had visited this spot on January 1 
under similar conditions, and had observed no island, it may be assumed 
that it does not exist. During that night and the next morning, they saw 
no ice until they met with pack-ice and bergs 20 miles east of Cape 
Johnson. Nor did they see any whales. The ice-pack extended from 
Cape Sibbald to 3 miles east of Cape Anne, and then to 8 miles east of 
Cape Wadworth, Coulman Island. The Star /. kept along the pack and 
then stood in near the land, experiencing snow-squalls of increasing 
severity. ‘The ice in Moubray Bay was the largest and heaviest they 
saw on the voyage. At 7 p.m. on January 30 they were to the north- 
west of the northern Possession Island, and could see on a hill above a 
penguin rookery “ something high placed on end . . . possibly on the 
place where Capt. Ross might have placed a mark when he took pos- 
session.” ‘Two cables from the shore at this point, a sounding of 174 
fathoms, hard bottom, was taken. Snow-squalls made it impossible to 
land; the Star /., however, stood in close to the southern side of the 
island where the chart shows a possible harbour, but found only a small 
inlet open to the south and south-west. In none of these islands did they 
find a satisfactory anchorage for a whaler. The sound between Cape 
McCormick and the northern part of Possession Island is at least 4 miles 
wide, and not, as shown on the chart, approximately 2 miles. Cape 
McCormick also is more prominent than appears from the chart. At 
10.30 p.m. they passed the spot where Doubtful Island is marked, but 
only saw a large iceberg, possibly aground. The island may be a shoal 
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or rock just above sea-level. The wind increased to a blizzard, and the 
vessel kept close in shore to shelter from the breaking seas. The following 
day they rounded Cape Adair and entered Robertson Bay. Except for 
the large number of bergs aground in the entrance, the bay was free from 
ice, but they saw no whales there. As coal was running short, Capt. 
Kaldager abandoned the intended voyage to the Balleny Islands. On 
February 1 the Sar 7. went close in to Cape Adair to inspect two huts 
bought by the whaling company fron “a previous expedition ”’ [pre- 
sumably Scott’s northern party], but the heavy swell made a landing 
impossible. That evening they started on their return voyage, sighting 
thirteen blue whales, and seventeen more on the following day. The 
weather continued bad, with snow and heavy seas. On February 5 they 
passed Ross Island, and followed the barrier along to Discovery Inlet. 
As a result of this report, the southern Doubtful Island should probably 
be removed from the charts, and the breadth of the sound between 
Possession Island and the land amended. Capt. Larsen also sends a 
report from Mr. O. Iversen of a shoal, previously unmarked, which he 
observed about 25 miles N.E. by N. from the north point of Mac- 
quarie Island. He gives its position as 54° 7’ S. and 159° 22’ E. The 
existence of this shoal has since been notified by the Admiralty in 
‘Notice to Mariners,’ No. 907 of 1924. 
Note added December 23: Since the above was prepared for this 


number of the‘ fournal’ we have received with much regret the news of 
the death of Capt. Larsen in the Ross Sea.—Ev. G.F. 
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EUROPE 
Die deutsche Stadt. Ein Beitrag zur Morphologie der Kulturlandschaft.— 

Dr. Walter Geisler. (Forschungen z. Deuts. Landes- und Volkskunde, 

22. Bd. Heft 5.) Stuttgart: J. Engelhorns Nachf. 1924. 9} x 6}, 

pp. 185. Plans and Illustrations. G.M. 11. 
Dr. GEISLER divides his book—a study of the town as an element of the 
landscape—into three parts. In the first we have very carefully arranged 
divisions and subdivisions. Towns in valleys, along lake-sides, on river 
terraces and ceasts, etc., are described and examples given. It is an interesting 
section of the book, but one feels as though much is necessarily omitted in such 
treatment. There are favourable sites in which no town is found, and the 
reason why one lake-side has a town while another is without one is a question 
which naturally arises in the mind of the reader. Probably Dr. Geisler con- 
sidered a discussion of routes involved in answer to such a question was im- 
possible in the space at his disposal, and his field—the towns of Germany—is 
of course large, but had the routes been linked up with the towns the picture 
would have gained in completeness. 

The second section deals with the plan of the town. There streets inside 
old city walls, the form imposed by the wall, development following the removal 
of the walls, are fully and most interestingly dealt with. The treatment of 
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market-place and cathedral is particularly delightful. It would be interesting 
to know to what extent the position of the cathedral somewhat aside from the 
market-place is due to the desire to seek a site near a market for the religious 
foundation, as was, I believe, the case in Elgin. The section is illustrated by 
most helpful little maps. The number and variety of old towns in Germany 
makes this section a specially valuable one. 

The last section, illustrated by some very interesting photographs, treats 
of the actual appearance of the town—der Aufriss—as determined by the 
character of the buildings, and so forth. Manifestly a work on towns is in- 
complete without some such attempt, but there is always the danger of emphasiz- 
ing what is unique rather than what is common. Dr. Geisler is fully alive to 
this danger, and is to be congratulated on his skill in avoiding it. This section 
is full of interest and ought to stimulate some British geographer to undertake 
similar work in our own country. G. M. 


ASIA 


The Wall of Alexander against Gog and Magog.— C. E. Wilson. 
(Reprinted from ‘Asia Major, Hirth Introductory Volume.’) London: 
[N.D.]. Pp. 40. 4s. 

In reopening the question of the Wall of Gog and Magog, Mr. Wilson 
finds himself strongly opposed to the view put forward by de Goeje and generally 
accepted by Orientalists, that the legend arose out of vague reports of the 
Great Wall of China. That the land of Gog and Magog was at all times rather 
a vague conception, and that with the advance in Muslim knowledge of Central 
Asia and Siberia it was pushed further to the north-east, cannot be denied ; 
but most critics will probably consider that Mr. Wilson has gone too far east 
when he concludes that the Arabic geographers placed the Wall in Trans- 
Baikalia. It is highly improbable that Idrisi or any other pre-Mongol geo- 
grapher had at all clear ideas of any but the south and south-east fringes of 
Siberia. The supposed route taken by the interpreter Sallam is so vaguely 
indicated that it can lend itself to almost any view, but it may be doubted 
whether Mr. Wilson’s negatives are sufficiently cogent to controvert de Goeje’s 
theory. It is fairly clear, too, from the history of the versions of the Pseudo- 
Callisthenes prefaced by Sir Wallis Budge to his edition of the Syriac translation 
that the legend arose much later than Mr. Wilson assumes. The chief criticism 
to be brought against this pamphlet, however, is that one misses many references 
which might have been expected, as, for example, to the researches of Barthold 
and Marquart on the medizval history and geography of Siberia, and finds in 
consequence some discussions which might have been avoided. Mr. Wilson’s 
‘* Barsajan,”’ for instance, is undoubtedly Barskhan, famous a little later as the 
capital of the Qara-Khitay dynasty. Even the fact that the land of Gog and 
Magog lay in the east was by no means taken for granted by the Arabic geo- 
graphers a full century after Sallam’s expedition, for in at least three passages 
in Istakhri and Ibn Hawgqal we are told that it bordered on the country of the 
Slavs and even that the Russians traded with them in furs. 


In the Nicobar Islands. George Whitehead, B.A. With a Preface by Sir 
Richard C. Te..iple, Bart., C.B. London: Seeley, Service & Co., Ltd. 
1924. Pp. 276. Illustrations and a Map. 21s. net. 


This book is the outcome of a lengthy sojourn made by the author in Car 
Nicobar, which, although not the largest, is by far the most densely populated 
of the nineteen islands of the Nicobar group. Mr. George Whitehead has 
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approached his task, which is to give an anthropological account of the islanders, 
in a scientific manner: he has obviously been at great pains to collect his 
material with care and to obtain first-hand information as to customs and folk- 
lore whenever possible. His mastery of the language was undoubtedly not 
only the greatest assistance to him during his investigations, but ensured 
accuracy in the record of his observations, since there was no danger of mis- 
understandings arising through bad interpretation, as they so frequently do 
when well-meaning investigators are ignorant of the language of the people 
they are studying. Moreover, Mr. Whitehead, having been twenty years in 
Burma, is in a position to draw comparisons between the Burmese and the 
islanders—usually in favour of the latter. It is indeed this kinship with the 
Burmese and the inhabitants of Indo-China and the Malay Peninsula that 
makes the Nicobarese of such peculiar interest to the anthropologist. They 
are in fact an offshoot of the Mongoloid race, who settled in the islands at some 
remote period, and, having remained isolated for centuries, have retained 
customs and a mode of life which the other peoples, in contact with other 
influences, have since lost, but doubtless once possessed. Mr. Whitehead 
shows the islanders to be a friendly hospitable people ; indolent, because their 
wants are few, the coconut palm providing them with most of the necessaries 
of life; not brave, because they have never had need of courage; truthful, 
because they have ordinarily no reason to be afraid of telling the truth ; honest, 
because they have no temptation to steal; though strangely enough, as Sir 
Richard Temple tells us, they will steal from and lie to foreigners without 
compunction. Mr. Whitehead’s survey of the islanders is comprehensive : 
besides dealing with their general characteristics and mode of life, he gives an 
excellent and detailed description of their rites, particularly those relating to 


birth, death and burial and witchcraft, and has an interesting account of the 
Ossuary Feast and of the ceremony of driving out evil spirits from a village, held 
twice a year. There is also a valuable chapter on the Nicobarese language, 
which has affinities with the tongues of Indo-China, and a short comparative 
vocabulary might well have been included. The book is well illustrated, has 
an adequate map and a good index, and is likely to remain for some time the 
standard book on this interesting part of the world. GO. &. 


The Home of an Eastern Clan: a Study of the Palaungs of the Shan 
State— Mrs. Leslie Milne, F.R.A.I., M.R.A.S. Oxford University 
Press. 1924. 9 x 6, pp. viii + 428. J/lustrations. 16s. net. 

This is an admirable piece of work, both painstaking and scholarly, and is 
the fruit of many years’ careful research and patient inquiry by one who is 
obviously devoted to the interests of the primitive and little-known people of 
whom she writes. Mrs. Milne tells us that she first became interested in the 
Palaungs in 1906, when she saw a number of curiously dressed folk walking in 
single file, under the escort of Buddhist monks, to the Shewe Dagon Pagoda 
at Rangoon. She found they were Palaung pilgrims from Tawngpeng, which 
is nominally a Shan State but is governed by a Palaung chief and inhabited 
almost entirely by Palaungs. In her first encounter with them she found 
them shy, but since no one had seriously studied their language she determined, 
when she came into closer contact with them in the Shan country, to win their 
confidence and learn something of their tongue; and eventually, on the invita- 
tion of the ruling chief of Tawngpeng, she paid visits to the Palaung districts, 
lived amongst the people, and soon found herself welcome in every home. In 
this way she not only learnt the Palaungs’ elaborate language (which helps 
to prove the fallacy of the popular belief that a primitive people must have a 
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restricted vocabulary), but gradually acquired an intimate knowledge of their 
customs, beliefs, folklore, and mode of life. These are well worth preserving, 
and Mrs. Milne is to be congratulated on having had the opportunity and the 
industry to record them while the Palaungs are still uninfluenced by contact 
with the West, and from them we may learn much of that great race from 
which they are descended, that penetrated as far as Assam on the one hand, 
and Cambodia, Siam, southern China, and the Malay Peninsula on the other. 
The Palaungs were in their turn beset by invaders and driven to the hills, where 
they have remained, giving up their nomadic life and taking to the cultivation 
of tea, isolated and hardly touched by the waves of battle that surged to and fro 
in the valleys below. To-day their customs have little resemblance even to 
those of the Shans, with the exception of those that are connected with early 
childhood. 

Mrs. Milne has the thoroughness of the true anthropologist ; she traces 
the daily life of the Palaung in minute detail from the time he arrives in the 
world to the time he leaves it. Her description of the courtship customs are 
particularly interesting : a Palaung maiden, who may be told by her lover that 
her eyelashes are like asparagus ferns drooping over still water, is not only 
allowed freedom to choose her own husband, but her parents retire at ten 
o’clock to allow her to receive her men friends by the hearth—though it would 
be considered a serious breach of etiquette were she to go out alone with one 
ofthem. It is to be noted that although the Palaungs have accepted Buddhism, 
the old pagan beliefs are still strong, just as they are among the Malayan 
tribes who have accepted Muhammadanism. 

Mrs. Milne has done well to accept the advice of anthropological friends to 
omit nothing, however slight, that may be of ethnological interest, and her 
serious and comprehensive study, besides its scientific value, will be welcomed 
by every man and woman who is interested in the study of the human race. 


AFRICA 


The Mad Mullah of Somilaland—— Douglas Jardine. London: Herbert 
Jenkins. 1923. 84 x 54, pp. 336. 16s. 


Mr. Jardine has rendered a service in writing the history of Somaliland 
during the last two decades. Few people have been in a better position than 
he to do so; he was Secretary to the Administration of Somaliland from 1916 
to 1921, and had access to official documents which he has freely used. Such 
criticism as one might feel inclined to pass on the book would be mainly directed 
against the wealth of detail and lengthy descriptions of the various campaigns 
which we conducted in Somaliland against the Mad Mullah, but in an account 
of this sort, which will certainly figure as an official history of the country, orders 
of battle and the movements of each different column engaged in military 
operations are probably necessary. 

It is satisfactory to learn that the Mad Mullah really was mad, at any rate 
during the latter part of his life. One has long feared that the epithet was 
bestowed on him invidiously by our Press in England, in view of our extra- 
ordinarily unsuccessful efforts to destroy him. It is difficult to know what was 
most responsible for the disastrous wars in Somaliland, Mr. Jardine is only 
fair when he allows for the difficulties of the home government in having to 
justify the occupation of so barren and inhospitable a land ; but on one point 
we may think that more severe criticism would have been justified, namely the 
failure to spend just that comparatively small sum required to construct a few 
roads, to ameliorate the watering-points, or even to build a railway which 
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would have obviated the vast expense incurred on the colossal camel transport 
columns. He deals with the death of Corfield impartially, and allows the reader 
to draw his own conclusions. In the reviewer’s case he simply confirms the 
conviction that this gallant gentleman went to his death with open eyes to 
vindicate the good name of his country in Somaliland, an ideal which some 
might call misguided but which he nevertheless achieved, and would have 
achieved even more fully had the quality of gratitude been more common 
among the tribes which he sought to protect. 

Mr. Jardine writes with a nice vein of humour whenever his impartiality 
and official training allow him to adopt a gently ironical strain. His descrip- 
tions of the Somali people are especially pleasing, as is his account of the manner 
in which the fortress which the Mullah built at Tale was assumed by the 
weekly illustrated press in England to be of remote antiquity and possibly of 
ancient Egyptian origin. Best of all and worthy to be ranked among the 
shrewdest of recent political essays is the analysis which he gives in the last 
chapter of the book on the significance of Somali nationalism disguised under a 
cloak of religious fanaticism. It should be read by all students of Islam and 
carefully considered by the Colonial Office if it is desired to break with the 
unhappy traditions of the last two decades of history in Somaliland. 


Camera Trails in Africa..- Martin Johnson. London: George Allen & 
Unwin, Ltd. 1924. 9 6, pp. 342. Jllustrations. 16s. net. 


The filming of big game is becoming increasingly popular, but never perhaps 
has it been carried out on so elaborate a scale as by the Martin Johnsons, who 
use a score of cameras, while the vast expenses incurred show what profits are 
expected from these film expeditions. But there isa very human and humorous 
side to the book, for the author and his wife, though experienced photographers, 
were new to Africa, and at first such lamentably bad shots that a hundred 
cartridges were fired in a day without the required result. The author con- 
tinually deplores the slaughter of game, and in his later and more mature 
experience justifies his sentiments, but these sentiments when expressed soon 
after an unavailing fusilade are full of unconscious humour. 

Mr. Martin Johnson’s only fault is a tendency to generalize on Africa from 
a limited experience in Kenya; hence such statements as ‘‘ Every one travels 
luxuriously in Africa,’ and ‘‘ There is no more hardship in African hunting 
than a fishing trip to Maine Woods.” The book is a frank narrative of adven- 
ture, often perilous, such as the photography and especially hunting of dangerous 
game must always remain, and the author’s wife shows herself a brave and 
splendid sportswoman. Readers of this book will look forward to another 
story of their adventures when they return from the game paradise which the 
author has distovered in Northern Kenya, but means to keep a secret. Probably 
for this reason there is no map, but a few more animal pictures would have 
added to the interest of the book. 


AMERICA 


Unknown Tribes, Uncharted Seas— Lady Richmond Brown. London: 
Duckworth & Co. 1924. 9 X 5}, pp. xvi. + 268. 215. net. 


Lady Brown is a lucky traveller. For, setting out with an open mind, she 
found wonders, the goal of all explorers. Not only did she find wonders when 
adventuring south of Panama, in the series of journeys covered by the present 
volume, but also in a forest of Central America when upon a later expedition. 
The author of ‘ Unknown Tribes, Uncharted Seas’ has returned to southern 


eir 
1g, 
he 
act 
id, 
er. 
re 
on 
fro 
to 
rly 
Des 
he 
ire 
iat 
ily 
en 
ild 
ne 
m, 
an 
to 
ler 
ed 
ert 
nd 
an 
16 
ch 
ed 
ns 
int - 
ers 
ry 
ite 
ras 
ra- 
ras 
ily 
to 
int 
he 
ew 
ch 


72 REVIEWS 


British Honduras, in order to spend the dry season at the Maya site, Lubaantun, 
discovered in early 1924 by herself and her two partners, Dr. T. Gann and 
Mr. F. A. Mitchell Hedges. The British Museum is interested in the opening 
up of Lubaantun, and will benefit by reception of objects found at the site ; 
the Ethnographical Department has*already been presented with the entire 
collection of specimens of worked cloth, weapons, and ornaments, amounting 
to several thousands, brought from the Chucunaque region whose discovery 
is the main theme of the vivacious volume under review. 

Following a series of fishing excursions amongst the West Indian Islands, 
Lady Brown heard an arresting tale of the little-known “ Indians ”’ of the San 
Blas Islands strung along the coast below Panama between old Portobello and 
the GuJf of Uraba, seized the chance of buying a 20-ton motor yacht, and 
fared south’ with her fellow fishing expert, Mitchell Hedges. Making their 
way amongst the dangerous reefs and violent currents of this broken, mangrove- 
bordered region, they visited several of the ‘“‘ Samballoes ” (familiar haunt of 
international pirates three hundred years ago), made friends with the pro- 
verbially shy islanders, and acquired a useful vocabulary of the San Blas speech. 

Here they were off the beaten track, but still in contact with folk some of 
whose enterprising members are in touch with the world ; for San Blas Indians 
are occasionally seen in Colon, reached in their primitive dug-outs, bringing for 
sale coconuts and sugar-cane or a few of their peculiar garments—worked all 
over with patterns cut out in bright-hued trade cloth and sewn on a back- 
ground of anothercolour. But a further expedition to the mainland introduced 
the explorers to a prehistoric tribe, living more simply than Stone Age folk. 

The route followed, by canoe and on foot through dense jungle, brought 
them 20 miles inland to a village near the Chucunaque river; here they re- 
mained for several weeks, after winning respect from these native Americans 
by methods that have stood the test of time. The independence of the interior 
dwellers, retained for four hundred years, has been secured partly by their 
determined refusal to admit strangers, and partly by the sinister repute of the 
region. The unhealthy Darien coast has baffled more than one attempt at 
colonization. 

Not far from Lady Brown’s landing-place must lie the site of Acla, where 
Balboa was beheaded ; near by, the first part of the trans-isthmian route of the 
buccaneers. An earlier account of mainland Indians is to be found in the 
‘New Voyage’ of Lionel Wafer, surgeon to a band of English pirates who 
used the Samballoes as headquarters in 1681; it was this book of Wafer’s 
that incited William Paterson, founder of the Bank of England, to his un- 
fortunate undertaking of the Scotch settlement of Darien, and the site of New 
Edinburgh must also lie within a few miles of the place of entry of the author. 
The settlement was already a ruin in 1703. 

From that day to the visit of this plucky Englishwoman, who faced dis- 
comforts as trying as the actual dangers, the interior folk have been left prac- 
tically undisturbed. The difficulties overcome by the Brown- Mitchell Hedges 
expedition are emphasized by the fate of the subsequent American expedition 
headed by Dr. Marsh, which entered by the comparatively accessible route of 
the Gulf of San Miguel. It will be recalled that the survivors of the Marsh 
expedition brought back a few of the albinos whom Lady Brown noted as 
forming something like 10 per cent. of the population of the interior. 

The book is attractively written, is well and profusely illustrated, and has 
a good index ; the average reader would have liked to see a map. 

L, 
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Final Report on Geological Investigations in the Falkland Islands.— 
H. A. Baker, D.Sc. [N.P., N.D.] 11 <°8, pp. 38. Map, Plates, and 
Diagrams. 
Mr. Baker’s report summarizes the results of sixteen months’ intensive 
survey.on behalf of the Government of the’ Falkland Islands. With the excep- 
tion of Dr. T. G. Halle, whose work first revealed the wide extent of the Permo- 
Carboniferous or Gondwana rocks, Dr. Baker is the only geologist to pay a visit 
to the Falkland Islands as an end in itself. His report must therefore claim the 
attention of all interested in regional geology. Contrary to expectation no 
beds of coal were found, and the specimens of ca:nel picked up on various 
beaches have not been traced to their ultimate source. In its main object, 
therefore, the expedition achieved only negative results. Dr. Baker’s. long 
stay, however, has provided a full study of the stratigraphy of the group, and 
he has succeeded in showing very clearly that the Falkland rocks can be 
paralleled bed for bed with the Permo-Carboniferous of Cape Colony. Of 
these beds perhaps the most remarkable is the Lafonian tillite, a boulder clay 
resting on a striated rock pavement produced by a northward-moving ice-sheet. 
Though previously so little known geologically, the Falklands have always 
had a prominent place in travel literature. To read about them is to be 
reminded of the ‘ Voyage of the Beagle,’ and this is also brought about in the 
present case by a style of writing which is pleasantly reminiscent of Charles 
Darwin. Dr. Baker was on historic ground, following not only the Beagle 
but also the Challenger. What is the origin of Wyville Thomson’s stone 
rivers? The answer is perhaps not yet decisive, but with a more intimate 
knowledge than previous visitors, Dr. Baker thinks that they can be safely 
attributed to specialized glacial phenomena, and that these ‘‘ stone runs ” are 
simply the material accumulated in the valley bottom from the screes which 
formed as a result of frost action on the exposed ridges. The blocks of rock 


have been ‘‘ tumbled ” into their present position, not merely carried along by 
flowing mud. J. M 


AUSTRALASIA AND PACIFIC ISLANDS 

Savage Life in Central Australia G. Horne, V.D., M.A., M.B., and 
G. Aiston. London: Macmillan & Co., Ltd. 1924. Pp. xi. + 176. 
Lilustrations and a Map. 18s. net. 


As Dr. G. Horne states, the time has gone by for obtaining knowledge of 
the Australian blacks’ mentality uncontaminated, since many years of contact 
with the whites have destroyed the freshness of their native customs, while the 
mission stations, with the best possible motives, have supplied new traditions 
and new legends that threaten to overwhelm the old myths. For that very 
reason this book is welcome, since the authors’ investigations have been made 
before the habits and beliefs and ceremonieS of the Wonkonguru and their 
neighbours, who are to-day perhaps the most primitive race in the world, are 
lost to us for ever. Both the authors write from first-hand knowledge, and 
Mr. Aiston, of the Mounted Police of South Australia, has lived amongst the 
Wongkonguru for over eight years; while they have had the benefit of the 
advice of Sir Baldwin Spencer, himself a recognized authority on the subject 
of the Australian tribes. The book contains a description of the everyday life 
of the Wongkonguru and an account of their ceremonies, witchcraft, myths, 
and implements. A good example of the authors’ painstaking methods is the 
account of the evolution of the boomerang, from the simple throwing-stick, 
cut from a convenient tree to fling at any animals the hunter might come across, 
to a thin-edged, curved, and perfect throwing-weapon, each of the eight stages 
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being shown by an illustration. No less interesting are the notes on stone 
implements, fire-making, the elaborate carrobee ceremony, and the moora 
or ancestor worship, while the description of the power of the pointing-bones, 
which are used with such deadly effect against an enemy, is an admirable 
example of the great use made, consciously or unconsciously, of the power of 
suggestion by all primitive peoples. The book has a good index, and it is a 
pleasure to find a clear and comprehensive map. In a future edition, however, 
the authors would be well advised to eliminate from their pages some of the 
native words which bristle in the text and are a source of irritation to the reader. 
MATHEMATICAL AND PHYSICAL GEOGRAPHY 
Die Klimate der Erde : Grundriss der Klimakunde.— Prof. Dr. W. Koppen, 

Meteorologe der Seewarte. Berlin und Leipzig : Walter de Gruyter & Co. 

1923. 84 x 54, pp. 369. aps and Illustrations. 

From the wealth of data discussed and tabulated this volume deserves 
to be regarded as a valuable modern supplement to Hann’s standard ‘ Klima- 
tologie.’ Since the treatment consists largely in marshalling and illustrating 
facts in a system of classification of climates, which the author outlined in 
Petermanns Mitteilungen, 1918, it is to a large extent by the practical utility, 
and theoretical significance, of this classification that the book should be judged. 
In the preface Dr. K6ppen allows that any system of classification is necessarily 
a matter of personal selection, and indicates his attitude towards his own scheme 
as follows : ‘* Hat die Klassifikation dem Leser zur Beherrschung der Tatsachen 
verholfen, so hat sie ihre Schuldigkeit getan und vorliert sie an Bedeutung 
fiir ihn.” And if the scheme (which uses lettered formule in which main 
divisions are designated by conditions of temperature and rainfall, and sub- 
divisions largely, also, by associated types of vegetation) is considered merely 
as a convenient device whereby the student can quickly pick out from the 
accompanying map of the world certain detached facts about different climates, 
it no doubt has its utility. But many readers will not be able to share the 
author’s comfortable indifference to the philosophy of the system. They will 
expect to find—in a classification evidently designed to have some permanent 
academic status—a framework in which the inter-relationships of the facts 
classified will be fully brought out. Success in this is far from being attained, 
and the scheme strikes one as inartistic and disjointed. Taking the five primary 
classes of climate, we have: A, the ‘“‘ Tropical Rain Climate ” thermometrically 
delimited by a mean temperature of the coldest month of the year over 18° C. 
(cerc. 65° F.); B, the ‘‘ Dry Climate,” embracing the deserts and steppes 
situated for the most part in subtropical latitudes, but not thermometrically 
defined as such; C, the ‘‘ Warm Temperate Rain Climate,” arbitrarily de- 
limited by a very wide thermometric range for the mean temperature of the 
coldest month, namely between 18° C. and — 3° C. (65° F. and 27° F.); D, 
the “ Boreal”’ or “‘ Snow Forest Climate,” defined by coldest month below 
— 3° C. (27° F.) and warmest over 10° C. (50° F.), and called ‘‘ Boreal ”’ because, 
answering mainly to cold, or cool, temperate continental climates, it only 
figures in the Northern Hemisphere; E, the ‘‘ Snow,” or ‘‘ Polar Climate,” 
defined by warmest month below 10° (50° F.), and embracing the polar regions, 
and all mountains sufficiently high in relation to their latitude. These main 
categories, apart from being highly arbitrary, do not fit well with one another. 
Thus the conception of a ‘‘ warm temperate” belt, C, is much too elastic, 
and leaves no room for a cool, or cold, temperate division in oceanic regions 
(such as that embracing the British Isles), which would counterpoise the cold 
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temperate continental belt, B, and form a transition between the true warm 
temperate, C, and the polar zone, E. Instead, we see on the map C pushed 
unconformably up against E into high latitudes (the boundary-line bisecting 
snowy Iceland) and in Scotland brought up abruptly round the Highlands, 
where even such low mountains as the Grampians conform well to the definition 
given of the Snow Climate, E. Yet though he places the body of North-Western 
Europe in C, on account of the relatively mild winter temperature, Dr. K6ppen 
does not pretend that sleet-ridden islands like the Shetlands, Orkneys, and 
Fzroes, whose summer temperature but little exceeds 50° F., his limit for E, 
are anything but sub-arctic, and suggests (p. 294) that the one species of tree 
that might possibly be made to thrive, but only in situations sheltered from 
wind, is the ‘‘ Antarctic ’”’ beech of Tierra del Fuego. 

A considerable portion of the book is devoted to the physical discussion of 
climate, and this for a highly condensed statement is good. But why make 
obscurity out of what is really quite a simple anomaly, to wit, the failure of the 
normal equatorial rains on the coast of Italian Somaliland? Here we have the 
one region near the equator where the ordinary convergence of air currents from 
the opposite Trades, on which the equatorial rain-belt to a considerable extent 
depends, is subverted by the Monsoonal low-pressure system on the Persian 
Gulf at the season when the African rain-belt swings northward. The anomaly 
well demonstrates that, though a local regional circulation is in part determined 
by local conditions, it has at the same time to accommodate itself to exigencies 
elsewhere, the actual features of the circulation over the globe being the ex- 
pression of a complex dynamic compromise between one region and another. 

On p. 9 there is a map of the world showing the distribution of the mean 
monthly range of barometric pressure, from which it appears that in the 
normal Icelandic “‘ low” area pressure is more variable than anywhere else 
on the globe, except the Southern Ocean, high anticyclones being, even here, 
not rare. Connected with this, of course, is the variability of weather types 
in Britain, notwithstanding that the accompanying vicissitudes of temperature 
are less violent than in continental regions. Dr. Képpen further tells us in the 
same chapter, though without reconciling, or even recognizing, the apparent 
contradiction, that in this very north-west European region, where pressure 
is so variable within a month, there is a decidedly greater tendency for 
particular types of weather to persist than in south-eastern Europe. It is 
certainly the case in England that pronouncedly cold, warm, wet, or dry 
spells underlie continual variations of phase from day to day, often amounting 
to temporary interruptions of the type. It may be that this curious association 
of opposing tendencies lies at the root of the peculiar difficulty in forecasting 
the weather in this country—in foreseeing whether an observed change is to 
be the prelude to a complete subversion or a speedy reversion. 

So much’ for classification, statistics, and physics in this book. There 
remains the question of description in climatology. The book has recently 
been criticized in a meteorological contemporary as dull of outlook towards 
Nature, and so lacking in vivid original descriptions. The charge seems not 
altogether just. /‘t is true that by reason of the very complexity and subtlety 
of its inter-acting influences, climate cannot be adequately portrayed without 
reference to its more subjective aspects and impressions, and thus the finest 
pieces of local climatic colour are often found incidentally in the works of men 
of letters. But such descriptions are hardly expected of meteorological 
writers, whose proper function is to present the physical data of climate, and, 
in fact, indications of susceptibility on the part of the author to zsthetic 
influences are not lacking. L. C. B. 
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GENERAL 

The Outline of British Trade.— D.W. Caddick. Lundon: G. Harrap & 
Co., Ltd. 1924. 7 X 5, pp. 160. 35. 6d. met. 

This sketch of British commercial history falls into two rather unequal 
parts. The first half traces its outline down to the nineteenth century. This 
appears to have been done rather hastily. In places it becomes little more 
than a string of facts and dates, with insufficient development of important 
principles such as “ merchantilism.’”” Compression to this extent must in- 
evitably mean omission and confusion. Thus it is stated that Nova Scotia 
was ceded to Great Britain by France under the Treaty of Utrecht, though 
there is nothing in the preceding paragraphs to show when or how it came into 
her hands; then there is the statement that the Pope “‘ defined an equator” 
between the Spanish and Portuguese spheres: while on p. 48 the Moluccas 
are stated to be in the West Indies. The second half of the book is more in- 
forming, as it brings out clearly the changes which have taken place in British 
tradé since 1913. The writer is cautious in expressing an opinion on the future. 
He allows that 1923 was an improvement on most post-war years, but points 
out several international developments which must permanently weaken 
Britain’s commercial position. As a policy to meet this situation, he advocates 
the development of Imperial resources, a concentration on home problems— 
that of cheap transport, for example—the compulsory spending of at least a 
portion of foreign loans in this country, and the acceptance of a lower standard 
of living. 

The Story Key to Geographic Names.— O.D. von Engeln and J. McK. 
Urquhart. London: D. Appleton & Co. 1924. 84 x 5}, pp. xiv. + 
279. 6s. net. 

The purpose of this book is to arouse interest in geography by revealing the 
original meanings of the more important geographical names of the world, and 
the history often hidden therein. At the outset, general geographical terms 
are dealt with briefly, and then the continents and countries are treated in turn, 
most attention being devoted to the Americas, since the book was produced 
in the United States. Phonetic pronunciations, but some of these are 
inaccurate, are given in all cases, and many of the derivations too must be 
received with caution. The authors’ aim is stated to be the ‘‘ conscious mastery 
of geographic names ’’: yet the style is often facetious and sometimes puerile. 
This habit of ‘‘ writing down ” to the imagined level of school children is the 
chief blemish in what after all is an entertaining and instructive book. One 
disadvantage of the order of treatment is that many place-names which are 
properly British are dealt with as they occur in the United States, where they 
have naturally lost most of their significance: the chapter on the British Isles 
is therefore scant, and the advantage of dealing simultaneously with a related 
group of names is lost. Thus the term “‘ castra”’ is explained in connection 
with Chester, Pennsylvania. The historical allusions are not always sufficiently 
full : for instance, the statement that ‘“‘ Australia enjoys the distinction of having 
been named long before it was found by the Spaniard Luis Vaes de Torres 
in 1605.” The fact that the Cape of Good Hope was originally called the 
Cape of Storms would, if noted, add to the “ interest.’? The strictures on the 
“men who discovered Cape Nome” are hardly deserved, especially as it is ' 
recognized that the mistake arose through the misreading of an early map. 
Strassburg is to be found in the chapter on Germany, and its pronunciation 
wrongly given. Gaurisankar and Mt. Everest are still regarded as identical, 
though there is now no doubt that they are two distinct peaks. 
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Ben Kendim.— Lieut.-Col. the Hon. Aubrey Herbert.— Edited by Des- 

mond McCarthy. London: Hutchinson & Co. 1924. 9} X 6, pp. xv. 

+ 380. 21s. net. 

‘ Ben Kendim,’ which is Turkish for “ I myself,’ announces a fragment of 
autobiography, and not, as ninety-nine out of a hundred might expect, a 
“sheikh” novel. But no “ sheikh” novel is so thrilling and none so inspired 
by the real spirit of the Near East as this posthumous volume by Aubrey Herbert. 
It is eloquent from cover to cover of the man as friend and foe alike knew him, 
a very gallant gentleman of dauntless courage, overflowing sympathy, keen 
political sense, and most engaging humour. The faults of the book—the 
scrappiness of some parts, the staccato style of others, certain orthographic 
errors, particularly in Greek names, and a general lack of finish—are due 
almost entirely to the fact that it is posthumous. Much had only been roughed 
out by the author, who did not live to polish his work. Some of it consists of 
no more than jottings in his notebook, never written out by him, and wisely 
left as they were by his editor. What all might have been may be judged by 
the residue, which consists of essays of travel and political articles, already 
published in periodicals, and one and all well worth republication. 

Aubrey Herbert pushed into the wildest parts of the Near East not in 
order to explore them in the cause of any science or, probably, to write about 
them, but just to satisfy his own lively curiosity, love of adventure, and thirst 
for information. If in the end he did write, it was without any sense of an 
obligation to describe them minutely or comprehensively. If a feature of land- 
scape or a popular characteristic or an individual had impressed him he con- 
veyed the impression to the reader, but he let all the rest which had not impressed 
him alone. If one wants to describe in guide-book fashion the road from 
Hodeida to Sanaa, it will be necessary to build on other descriptions ; but if 
one neglected Aubrey Herbert’s account, one would have missed better im- 
pressions of both Sanaa and Hodeida—of the aspect of those towns and of the 
folk and life in them—than exist elsewhere in our literature. Somehow he 
manages to give a more vivid idea, e.g., of the Sanaa Jews, than Manzoni or 
any one else has given. So again of Bahrein and of Ajer, often though both 
have been described. But perhaps the most valuable contribution to know- 
ledge which is made by all his travel chapters alike lies in his accounts of his 
personal relations with their inhabitants, permanent or temporary. He had as 
unerring an eye for a type as Mark Sykes without his instinct for caricature, 
and he had Mark Sykes’ sympathy for his types, but far more than his desire 
and capacity to enter into their.intimacy. It will surprise no one who knew 
Aubrey Herbert that he attracted all sorts and conditions of men quite as much 
as they attracted him. This fact is most patent in the Albanian chapters, 
which for sympathy and truth of observation yield to none ever written about 
that lovely but distressful land, and, moreover, are very valuable documents 
for its history at more than one crisis of its fate. Of the purely political chapters, 
that on Talaat Pasha, with whom he consorted secretly at Diisseldorf in 1921, 
a few days before an Armenian shot the ex-Grand Vizier in the streets of Berlin, 
stands conspicuous. It is worth the careful attention, even in 1925, of those 
who direct our policy in the Balkans and Asia Minor. In life Aubrey Herbert 
sometimes gave the impression of a fanatic with a single idea. This impression 
will not survive an unprejudiced reading of the last book which will ever 
remind us of his delightful talk. D. G. i. 
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THE MONTHLY RECORD 
EUROPE 
The Quarter-sheets of the Six-inch O.S. Map. 


THIS Society had been asked by several persons and associations to join in 
the protest against the withdrawal from publication of the 6-inch quarter- 
sheets: but after hearing the explanation of the Director-General the Council 
did not feel that it was a matter in which they could properly intervene. We 
are now informed that it has been decided to resume publication of these 
maps in quarter-sheets, and those counties which have been republished recently 
in full-sheet form will revert to quarter-sheet form on a reprint or revision, 
whichever occurs first. We understand that the original decision was taken 
entirely for reasons of economy in printing, storage, and distribution, and trust 
that the reversal of this policy is made possible by the liberality of the Treasury. 


Swedish Ports. 


The recent development of Swedish ports and the facilities they now offer 
for international commerce are dealt with in considerable detail in a pamphlet 
‘Swedish Ports: harbours and trade conditions of fifty important staple 
towns and custom places; canals and railways,’ published by A-B. Gunnar 
Tissells Tekniska Forlag, Stockholm. It contains many charts of ports, 
compiled by the Royal Hydrographic Office; and other public departments, 
including the Royal Board of Trade and the State Railway Board, have con- 
tributed to its production. In the introductory chapters, the natural resources 
and trade requirements of Sweden, the shipping, railway and canal systems, 
and the harbour regulations are sketched. Sweden’s supplies of timber and 
of minerals, with the presence of adequate water-power, make her a large 
exporter of wood, paper, pulp, machinery, and matches, in return for which 
she requires such commodities as wheat, coal, and cotton. The greater part 
of this trade is carried on foreign ships, so that a wide knowledge of the harbour 
facilities offered is desirable. The canal and railway systems, owing to Sweden’s 
position and physical features, have been in part developed as auxiliaries 
to the sea-borne traffic, though, as a result of recent expansion, Sweden can 
now claim to have a greater railway mileage per head of the population than 
any European country. Train ferries have put her in close communication 
with the Continent, and it is proposed to establish one between Géteborg and 
a Humber port. With the object of encouraging long-distance traffic and the 
use of larger vessels, three ‘‘ free ports’”’ have been established—at Géteborg, 
Stockholm, and Malmé. Here no tonnage dues have to be paid at present, 
and as regards customs the free area is treated as foreign ground, so that 
goods may be unloaded, divided up, stored, and so on without interference from 
the custom officials. Most of the ports are provided with ice-breakers, so that, 
apart from the Gulf of Bothnia north of Gefle, and the occasional appearance 
of pack ice, the Swedish ports are accessible all the year. During 1920, of 
the total net burden of vessels using Swedish ports, 26 per cent. arrived or left 
for German ports, 22 per cent. for Danish ports, and 19 per cent. for British. 
Apart from the value of the Swedish internal market for foreign countries, her 
favourable position at the entrance to the Baltic should enable her to play an 
increasingly important part in East European commerce when it is again 
developed. In the notes on each port, besides a description of the harbour 
works and the nature of the traffic, some account is given of the geographical 
factors which have contributed to its rise. 
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ASIA 
The Menace of the Gobi to China. 


Mr. Arthur de Carle Sowerby, a Fellow of this Society, contributes to the 
China F ournal of Science and Arts for May 1924 a somewhat disquieting article 
on “‘ Approaching Desert Conditions in North China.” His conclusions to 
the effect that rapid desiccation is proceeding in the northern provinces are 
based both upon statements in the official archives of Shansi and upon data 
obtained whilst travelling in Shensi and Kansu. Whilst part of this serious 
state of affairs is attributed to the wanton carelessness of the Chinese, par- 
ticularly in‘the loess country of North Shansi and Kansu, in denuding the land 
of vegetation and making no attempt at afforestation, the more formidable 
factor is declared to be the actual invasion of North China by the desert con- 
ditions of Central Asia, which are stealthily creeping south-eastward through 
the drift of sand from the deserts of Gobi and Ordos by the prevailing north- 
westerly winds. Reviewing all the evidence he indicates that ‘‘ China, unless 
some other counteracting agency intervenes, is doomed to be swallowed up,” 
her cities sharing the fate of those in Turkestan which have been rediscovered 
by Sir Aurel Stein. The desiccation is becoming apparent, it is said, as far 
south as the Yangtse, residents of Chinkiang and Nanking declaring that 
dust-storms, practically unknown twenty-five years ago, are now of com- 
paratively frequent occurrence ; though as regards this latter kind of evidence 
it should be remembered that, in general, meteorological memories are very 
short and unreliable, except where assisted by accurate statistics. As an 
example of what is taking place further north along the whole of the Sino- 
Mongolian border, the case of the city of Yu-lin Fu, which means literally 
“City of Elm Woods,” is cited. Now all the elm woods have disappeared, 
the only vegetation being a few straggling willows, and the local officials are 
having a hard fight to save the city from the invading sands. Although 
nothing can really stem this evil trend but a radical change to damper climatic 
conditions, Mr. Sowerby advocates the wholesale reafforestation of the bare 
mountain ranges, which would have the beneficial effect, among others, of 
lessening erosion and hence, indirectly, the terrible floods of the lower reaches 
of the Chinese rivers. Although one would hesitate to say that the alarmist 
picture drawn by Mr. Sowerby from first-hand impressions is too highly 
coloured, there are one or two factors in the situation which he does not discuss 
and which need emphasis. Sand deserts certainly do shift their limits under 
the influence of wind, as is abundantly testified in Turkestan, Syria, and North 
Africa. But, however great may be the reservoir of loose sand in the central 
Asian desert, it is difficult to believe that it would suffice to create and main- 
tain desert conditions in regions of heavy south-east monsoon summer rainfall, 
where, apart from other effects. only the superficial layers of sand would remain 
dry and mobile. Advancing sands could hardly make much headway against 
a 60-inch rainfall, such as appears along the line of the Yangtze, even if one 
allows that in the process the 60-inch isohyet might to some extent be driven 
back. It must be remembered that whereas localized desert, or semi-desert, 
patches may exist even in moist climates in consequence of purely geological 
factors (even in England the barren Tertiary deposits of north Hampshire or 
west Suffolk in places greatly resemble steppe or semi-desert), there is no 
desert area of any extent (excluding “cold” deserts such as ¢umdras) whose 
origin is not so far climatic that the rainfall is other than insignificant as a rule 
absolutely, but always in relation to evaporation. 
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AFRICA 
Desert relief in North Africa. 

Certain questions of desert relief, raised by the publication by the Service 
géographique de l’Armée of Sheet N.H.3 N.E. Wargla, of the map of Africa 
on the scale of 1/500,000, are discussed by M. Marcel Larnaude in the Ammals 
de Géographie for September 1924. The map, which has been compiled from 
field sketches on the scale 1/200,000, is the first dealing with any considerable 
area of the Erg in which the whole ground has been covered by a topographic 
survey. It has not been covered by a regular geodetic net, but has been 
‘tied ’’ to isolated astronomical points only. The contours are at 100 metres 
intervals, and all abrupt changes of level are shown by a graded series of 
hachures. Special signs are also employed to show varying heights of sand- 
dunes. The map covers the region south of Wargla, around the lower valley 
of the Wadi Mya, including the north-west corner of the eastern Grand Erg. 
The western half of the map comprises the plateau of Mzab, which runs up 
gently from the east and south-east to culminate in the north-west in a monclinal 
ridge, which after running almost due north turns abruptly to the west. On 
the eastern side the watercourses run in a series of parallel valleys without 
affluents, while on the western the plateau is intersected by a network of small 
ravines which unite into main valleys before descending the scarp in successive 
falls. The route from Gkardiia to El Goléa, which cuts across ridges and 
depressions, has a very irregular profile through the southern part of the 
Sebka of Mzab: on the west it ends above a plain in a very irregular line of 
cliffs with large ‘‘ buttes”’ thrown out before it. To the south the plateau 
declines, and the forms which characterize the Seda disappear. From the 
map, it appears that the hydrographic system of the sebka is better co-ordinated 
than was realized before. Instead of forming am intersecting network the 
valleys seem to be arranged like the branches of a tree, and oriented in accord- 
ance with the present drainage system. The areas intervening between the 
heads of the valleys are narrow, but they are everywhere elevated, and bear no 
traces of valleys in other directions. The desiccation of the plateau, therefore, 
appears to be the work of consequent wadis flowing to the Mya: wherever 
they break through the cliff of the sebka their affluents, though small, become 
numerous. The sebka seems to be therefore a zone of captures, and shows 
no sign that a change in the direction of the drainage played any 7é/e in its 
formation. The eastern face of the plateau slopes gently towards the Wadi 
Mya, broken at regular intervals by consequent valleys. In general, on leaving 
the 300-metre contour they lose themselves in closed depressions where the 
dolomite of the sebka has given place to porous calcareous beds, and the 
features of a Karst region are reproduced. The extreme eastern border bears 
witness to the conflict between Karst and fluvial erosion, before the establish- 
ment of the desert climate. The depressions become larger, the escarpment 
very irregular and notched by innumerable valleys contracting towards their 
exits or half blocked by gours. On the eastern side of the Mya, where the 
erosion is more remarkable, all trace of an escarpment has disappeared. The 
valley of the Mya is that of an old river, modified by the desert climate. It 
has little fall except in the south, and only after heavy storms does water reach 
Sejera Tuila. 

African Forest Scouts. 


An interesting development in forest protection is described by its initiator, 
Mr. R. St. Barbe Baker, in a short paper reprinted from the Empire Forestry 
F ournal, vol. 3, July 1924, and entitled “‘ A Short Account of the Men of the 
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Trees or African Forest Scouts.” Mr. Baker, as Assistant Conservator of 
Forests in Kenya Colony, conceived the happy idea of utilizing the principle 
of the Boy Scouts to prevent the serious deforestation going on there. At the 
outset the native chiefs were enrolled as Forest Guides, and fifty natives selected 
as scouts: all of whom promised to plant ten trees each year, to take care of 
trees everywhere, and to perform one good deed a day. Gradually an initiation 
ceremony, a code, a secret sign and password have been evolved, and the 
membership extended. A healthy esprit de corps has sprung up, which is 
overcoming old tribal hostilities. This movement is obviously an effective 
counter to that psychological listlessness which in Africa and elsewhere has 
followed the destruction of native customs and pursuits, and finally the will to 
live. It is interesting to note that the movement is spreading far beyond 
East Africa, for an association open to all interested, known as the Men of the 
Trees, is being established with headquarters in Londen. 
AMERICA 

Limnological Observations on the Upper Mississippi. 

The results of careful study of the limnology of the Upper Mississippi 
during 1921 have been published by P. S. Galtsoff in a paper printed in the 
Bulletin of the Bureau of Fisheries, vol. 39 (Washington, 1924), of which we 
have received a reprint. The portion of the Mississippi examined was that 
between Hastings, Minnesota, and Alexandria, Missouri—about 465 miles 
of river channel. A full account is given of the physiography of this section, 
one characteristic being the large number of islands, which split the river into 
shallow bays and channels, some of which are converted by sand bars into 
semi-stagnant lakes—a condition favourable to the production of plankton. 
From the point of view of this study, the most important feature of the course 
is the existence of a natural lake, Lake Pepin, at the northern end of the section, 
and of an artificial lake, Lake Keokuk, at the southern end. Lake Keokuk 
was formed in 1913 by the building of a dam across the Mississippi: the 
lake has a length of about 60 miles, and is from 1 to 2 miles wide. Lake 
Pepin is about 25 miles long and 1 to 3 miles wide. The dam at Keokuk 
prevents the upper river from being influenced by any water animals from the 
lower; while the creation of a new lake affords a rare opportunity to study 
the development of lake fauna, to compare it with the river plankton and 
also with that of a natural lake in the same region. Mr. Galtsoff carried out 
his researches in 1921, when 171 stations in the two lakes and along the river 
were occupied and 673 samples secured. The results can only be indicated 
briefly here. The Mississippi River plankton is mainly composed of diatoms, 
blue-green alge, and Rotifera. The plankton of Lake Keokuk differs both 
qualitatively and quantitatively from that of Lake Pepin. At present, the 
aquatic vegetation is not materially developed, being almost entirely absent 
from the lower part. This may be partly accounted for by the fact that, unlike 
Lake Pepin, it is not sharply separated from the river, being merely a gradual 
enlargement of it. The mean content of plankton in the river averaged 14°5 cm.* 
per cubic metre of water: below Rock Island Rapids there was less than 40 per 
cent. of the amount of plankton found above them, possibly from the destruction 
of the organisms in crossing the rapids. For Lake Pepin the corresponding 
figure was 16°6 cm.’: in the lower half of the lake it was as high as 22°1 cm.*. 
For Lake Keokuk it was 7°25 cm.*, which showed an increase on the figure for 
the river immediately above its head, which was 5°16 cm.*, The figures vary 
considerably with the stage of water: with the rise of water the plankton is 
replaced almost entirely by detritus and silt. At low-water stages the produc- 
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tion of plankton in both the lakes is greater than that in the adjoining parts 
of the river. With the building of the dam the supply of fish in the lakes has 
increased with the increase of plankton : between 1914 and 1917 it is estimated 
that it increased 60 per cent. in Lake Pepin and 172 per cent. in Lake Keokuk. 


AUSTRALASIA AND PACIFIC 
A Relic from the Pacific for the Society’s Museum. 

The late Mr. Glanvill Corney left te the Society a Mexican dollar from 
the wreck of the ZZza, an American vessel engaged in the sandalwood trade 
in the Fiji group in the early part of last century. The following notes on 
the circumstances attending the wreck have been kindly supplied by Sir 
Everard im Thurn, who has made a special study of the somewhat obscure 
subject of the early European and American intercourse with the Western 
Pacific for purposes of trade. 

The Rhode Island brig £éza, Captain E. Hill Correy, owned by Brown, 
Ives & Co. of Providence, R.I., was wrecked on the Mothea reef, off the 
island of Nairai, in the south-east of the Fiji group, on 20 June 1808. The 
brig cleared from Port Jackson on 1 May 1808 for Fiji for sandalwood, and, 
after calling at Tongatabu, was on her way to Mbua in ‘‘ Sandalwood Island” 
(Vanua Levu), when she was wrecked at Nairai, as above mentioned. There 
is a reproduction of a water-colour drawing of the brig (No. 76k) in the 
‘Sailing Ships of New England, 1607-1907’ (Salem, Mass., 1922); and 
there is a drawing of the island site of the wreck in the Pacific Island 
Sailing Directions (vol. 2, p. 379), and a still: better one in the corresponding 
plan (No. 741). 

There were some 60,000 dollars on board, probably intended for trade 
at Canton, to which port the brig was to carry her sandalwood from Mbua. 
About half of these dollars were saved in the long-boat at the time of the 
wreck, and were eventually carried off by Captain Correy; and the rest were 
scattered from the wreck. Some of the last-named were salved by a boat 
expedition from the Fenny (William Lockerby’s ship); but a considerable 
number of the coins either passed into the hands of the natives—who valued 
them only as toys—or Jay about on the rocky shore, where some of them are 
occasionally found even now. It was one of these recently discovered coins 
which was lately given to Mr. Corney, and by him left to the Royal 
Geographical Society. 

Another and more interesting example, also recently discovered in the 
Island, is in the possession of Sir Basil Thomson. This is heavily stamped 
with Chinese characters, as was customary when trading at Canton, says 
John Nicol, ‘‘as the Chinese are such cheats, they will dexterously return 
you a bad dollar, and assert, if not marked, it was the one you gave’? (see 
‘Life and Adventures of John Nicol, Master Mariner,’ Edinburgh, 1822, 
p. 101). 

The “St. George’’ in the Pacific. 


We have received a short note from Major A. J. A. Douglas describing the 
voyage of the Sz. George, which left England last April to conduct a scientific 
examination of the Pacific Ocean under the Scientific Expeditionary Research 
Association. The S¢. George had returned to Balboa early in November, 
after a successful cruise among the Galapagos, Gorgona Island in the Gulf of 
Panama, and Cocos Island. Among the results of the expedition up to date 
has been the discovery of ancient carved rocks on Gorgona. Photographs of 
some of these, including a supposed carving of Pizarro, stone axes, etc., have 


THE MONTHLY RECORD 83 


appeared in the Graphic from time to time. The expedition was to leave 
Balboa on November 14 for the Marquesas, Paumotus, and Tahiti, returning 
to Panama by the middle of this year. 


POLAR REGIONS 
The Vegetation of the North Coast of Greenland. 


The collections, observations, and notes of the late Dr. Thorild Wulff, 
botanist to the second Thule Expedition, form the subject of a monograph in 
English by C. H. Ostenfeld (‘ Der II. Thule Ekspedition til Grgnlands Nordkyst 
1916-18,’ Nr. 9, Copenhagen, 1923). The expedition spent most of the summer 
of 1917 on the north coast, arriving early in May, and Jeaving early in August 
to ascend the inland ice on the return journey, during which Dr. Wulff perished. 
Whereas previously only ten species of flowering plants were known from 
this inhospitable coast, Wulff’s collection enumerates seventy perennial herbs 
or dwarf shrubs, most of them having a wide circumpolar range. The climatic 
condition of this region, situated in 85° N., well towards the inner polar basin, 
is one of extreme rigour, and the vegetation has to adopt various devices for 
effecting its vital processes in the shortest possible time. In May the mean 
temperature of the air was as low as 16° F., and all precipitation fell as snow, 
so that vegetation was still in its winter sleep and unable to avail itself of the 
continuous summer daylight. Only once in the month, on the 3oth, did the 
temperature at noon slightly exceed the freezing-point. "The mean temperature 
for June was still slightly below the freezing-point, and the precipitation took 
the form of snow or sleet, the first half of this month being included in the period 
of hibernation. July, with a mean temperature of 37° F. and an absolute 
maximum of 50° F., was the only month when the precipitation was mainly 
rain, there being but two days of snow at the end. It is almost certain that the 
mean temperature of August dropped again to about the freezing-point, but 
owing to the departure of the expedition on the 5th, it could not be determined 
what time in the month hibernation recommences. If, as Ostenfeld implies, 
the vegetation is always dormant when the temperature of the air is below 
freezing-point, in spite of continuous sunlight, it appears that the plants have 
only between the middle of June and the middle of August, and by no means 
the whole of this period owing to “‘ cold snaps,” in which to bloom and fructify. 
It is on this account that the continuous summer daylight in polar latitudes is 
of such enormous importance in compensating for the brevity of the vegetative 
period ; for it is well known that light in such circumstances can replace warmth. 
Moreover, the air temperatures do not tell the whole story on the thermal 
side, since sun-exposed plants record much higher temperatures than those of 
the air. A very striking case occurred on May 19, when, with an air tempera- 
ture of 11° F., a tuft of moss was at 48°5° F. Some of the species, notably those 
of the genera Saxifraga, Salix, and Drada, exhibit most interesting adaptations 
to the cold, the buds hibernating in a highly developed state in order that the 
year’s work may be safely accomplished in the uncertain couple of summer 
months. 

Various aspects of soil conditions affecting the vegetation are discussed, 
including manuring by animals, polygon-fields, and solifluction, the last- 
named phenomenon an extremely unfavourable factor much in evidence in 
July, when the lowland and lower mountain slopes are bare of snow with the 
subsoil still frozen. Though violent storms undoubtedly occur in winter, the 
wind conditions in the short summer season are, as a rule, or at least were in 
1917, quite favourable to the plants. As in all frost-bound lands, drought- 
resisting structures are characteristic. 
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Dr. Ostenfeld pays a warm tribute to the character of his old friend Dr. 
Wulff, and quotes the last sentence, translated into English, in the latter’s 
diary: “ Straining walk until 29 Aug. 12.30 a.m. without finding any game, 
I am half dead, but found Woodsia. Retired to rest at 7 p.m., as I will not be 
a hindrance to the movements of my companions on which their rescue depends.” 


The Drift of the ‘‘Maud.’’ 


The following note is based upon wireless messages which have appeared 
during the last three years in Zhe Times reporting the progress of Amundsen’s 
vessel, the M/aud,inthe Arctic. As noted inthe ¥ournal (vol. 61, pp. 149-50), 
the object of the expedition was to drift in the ice across the North Polar Basin 
from the coast of Siberia. Amundsen made the North-East Passage in 1918~20, 
but instead of beginning his drift at once, he was compelled to put into Nome, 
Alaska, in July 1920. After various delays, the J/aud finally sailed from 
Point Hope on 26 July 1922, but two days later Amundsen left the ship for 
Point Barrow, to make his unsuccessful attempt to fly to the Pole, and the 
voyage was continued under the command of Capt. Wisting. Herald Island 
was sighted on August 7, and on August 22 the vessel was frozen in. Ina 
wireless message her position on December 15 was given as lat. 73° 20’ N. 
and long. 173° W. (an error for 173° E.), and she began to drift slowly to the 
north-west, her position on 10 March 1923 being lat. 74° 2’ N., long. 170° 20’ E. 
In an undated report sent out towards the end of June it was given as 75° 25’ N., 
and 165° E. This course was likely to take the MZaud well north of the New 
Siberian Islands. Up to August it had coincided fairly closely with the drift 
of the Jeannette under De Long, 1879-81. Had the A/aud continued to the 
north-west, past the De Long Islands, she would ultimately have followed the 
approximate course of the /‘ram, which in 1894 had been frozen in to the west 
of the New Siberian Islands; but during September and October a strong 
“north-west ’’ (? north-east) gale of long duration was encountered which 
carried her more to the south and west. Thus on 6 September 1923 the position 
of the Maud was 76° 16’ N. and 163° 30’ E., and towards the end of October 
it was 75° 10’ N. and 159° 30’ E. She was now drifting closer to the New 
Siberian Islands (on December 18 her position was 75° 14’ N. and 158° 46’ E.), 
and this may have opened the pack. The last message received from Capt. 
Wisting stated that the A/aud was clear of the ice on 9 August 1924. This 
probably means she was then in open water, and had been navigating in the 
ice for perhaps a month previously. Her position on that date was 76° 25’ N. 
and 143° 20’ E. The next position given was that for August 27, when she 
is described as having passed Laptev Strait, and being then 7 miles from 
Cape Baranoy, “ having been compelled, from the impossibility of rounding 
the New Siberian Island, to turn and go west of Kotelni Island,”’ the most 
westerly of the group. The attempt to drift across the North Polar Basin had 
therefore been abandoned, and the remainder of the message makes it clear 
that Capt. Wisting was attempting to return to Bering Strait. 

Cape Baranov is in lat. 69° 40’ N. and long. 164° E.; the M/aud was 
evidently trying to sail past it eastwards, but ice probably pressed against the 
coast and no passage was possible. She then turned north towards the Bear 
Islands, off the mouth of the Kolyma. The position of the Maud, when the 
final message was despatched on November 9, was given as 4 miles north of Four 
Columns Island. This must be the Chetyirekh-Stolbovoi Island (Lighthouse 
Island) of the Admiralty Chart, in 70° 40’ N.and 162° E. (In Nordenskiéld’s 
‘ Voyage of the Vega,’ vol. 1, p. 428 (English transl.), a reference is made to 
four columns of rock on Lighthouse Island.) The Maud has therefore failed 
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to reach Bering Strait, and is probably once more frozen in near Lighthouse 
Island. Capt. Wisting says that the J/aud, which had on more than one 
occasion been subjected to heavy ice pressure, had sprung a small leak, and 
also that there was only sufficient motor oil fuel left for a day and a half. An 
aeroplane was carried on the Maud, but little success attended its flights. 
Trials were made on 5 and 12 June 1923, but on June 22 it was damaged in 
attempting to take off, and on July 16 it was completely wrecked through a 
forced landing. Scientific observations have been carried out continuously and 
successfully, particularly with reference to the tidal currents. 


GENERAL 


The Seventeenth-Century Map-Maker, John Daniel. 


The mention of this early seventeenth-century map-maker, of whom little 
appears to be known, in our note on Captain Smith’s map of Virginia of 
1612 (Geographical Fournal, October 1924, p. 350) has brought us com- 
munications from two different quarters, in which attention is called to other 
scraps of information about him which we possess. Mr. William Foster 
points out that Walter Peyton, captain of one of the ships of the East India 
Co.’s fleet which conveyed Sir Thomas Roe to India in 1615, whose journal is 
preserved in the British Museum, refers (under date 25 March 1615) to “‘ The 
platte of John Danyells making (being Mercators proiection),’’ as untrust- 
worthy as regards longitude in the region of Cape Bojador. Mr. M. C. Andrews 
of Belfast writes, that in addition to the charts preserved at Florence mentioned 
by Dr. Wieder (two of whichare dated 1637 and one 1639), he has lighted upon 
a chart of the Mediterranean by the same maker in the Library of Trinity 
College, Dublin. It bears the inscription: ‘‘ This platt was made by John 
Daniell, dwelling in St- Katherens, near unto the Iron Gate by the Tower of 
London, A.D. 1642.”’ It is to be presumed that the reference by Robert Evelyn 
in 1641 to “ M. Daniel the plot-maker” is to the same individual, ‘‘ M.” 
probably standing for ‘‘ Mr.”’ It would be interesting if other contemporary 
notices of John Daniel’s work could be brought together, for he appears to have 
been in business for a considerable number of years. Another little-known 
chart-maker of the time is Nicholas Comberford, who in 1646 brought out a 
nautical chart which is also preserved at Florence in the Biblioteca Nationale. 


Gilchrist Studentship. 

The Gilchrist Trustees again offer, for 1925-1926, a Geography Student- 
ship of £80, tenable at any recognized school of Geography, with a view to 
the furtherance of improved teaching of Geography in schools. Applicants, 
who should be teachers with at least two years’ experience, should send in 
their names to Prof. L. W. Lyde, University College, Gower Street, W.C.1, 
before the end of January 1925. They must give references and a full 
account of their previous work, and their application should be accompanied 
by three testimonials. 


OBITUARY 


J. F. Needham, C.I.E. 


WE much regret to record the death, at Shillong in Assam, of Mr. J. F. Needham 
(“ Jack ’” Needham, as he was affectionately called by his friends and colleagues 
on the Assam frontier), whose energetic attempts in the ’eighties to lift the 
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veil from the then unknown districts on the Tibetan border of Assam made 
his name a household word among a generation of geographers now rapidly 
passing away. A son of the Hon. F. H. Needham (third son of the second 
Earl of Kilmorey), Needham, in 1867, obtained an appointment in the Assam 
Police, and from his post at the frontier station at Sadiya made full use of the 
opportunities offered him of getting in touch with the wild tribes of the region 
beyond, and throwing light on its geography. In 1885 attention had once 
more been called to the problem of the Upper Brahmaputra, first by the publica- 
tion of the results of A—K’s journeys, and secondly by the appearance of 
Mr. Robert Gordon before this Society as a champion of the theory that the 
Sanpo of Tibet was the upper course of the Irrawaddy. This theory (held a 
century earlier by the French geographer D’Anville) was barely tenable in 
view of the explorations of A—K, who, coming from the Tibetan side, had 
traced the Zayul Chu of Tibet to the village of Samé, where the French priests 
Krick and Boury had been murdered when ascending the Lohit branch of the 
Brahmaputra from the side of Assam; so that, as pointed out by Sir Henry 
Yule, there was no possibility of communication between the Sanpo and the 
Irrawaddy unless the former were to pass athwart the basin of the Brahmaputra. 
But Needham was resolved to settle the matter by direct observation, and, in 
company with Captian Molesworth of the Assam Police, set out from Sadiya 
on 16 May 1885 to ascend the Lohit as far as possible. Pushing through the 
Digaru and Miju Mishmi countries, the travellers, after a march of twenty-four 
days, got within sight of the Tibetan village of Rima (a few miles east of Samé), 
where the two upper branches explored by A—K unite to form the Lohit. 
By thus joining his route to those of the native explorer Needham finally 
proved the impossibility of the Sanpo being in any way connected with the 
Irrawaddy. And as he ascertained that no important stream entered the 
Lohit from the north in the section examined, it was also proved that the 
Sanpo must find its outlet by the Dihong, though the actual demonstration of 
the identity of the two rivers was reserved for Majors Bailey and Morshead 
nearly thirty years later. 

The results of this journey were published in one of the ‘ Supplementary 
Papers’ of this Society (vol. 2, part 3) in the form of copious extracts from 
Mr. Needham’s diary, prefaced by a review of his achievement by the Secretary 
to the Chief Commissioner of Assam; much new and interesting information 
on the geography and various native tribes of that region being thus made 
available. Though perhaps the most noteworthy of Needham’s journeys, it 
did not stand alone: an interesting account of an excursion into the Abor 
country was contributed by him to the R.G.S. Proceedings in 1885, and in 
1888 (being then Political Officer for Upper Assam) he led an expedition to 
explore the hill routes leading from Assam towards the Hukong valley on the 
side of Upper Burma. Although unable to reach their objective, the party 
explored a considerable tract of unknown country. But Needham’s eyes were 
constantly turned towards the north, and he lost no chance of gleaning infor- 
mation on the unknown tract between the Sanpo and the Dihong. It was 
a deep disappointment to him that he was unable to take part in the Abor 
expedition of 1912. After his retirement in 1905 he had made his home at 
Shillong, where he died at the ripe age of 83, Sixchildrensurvive him. He 
had been a Fellow of the Society for thirty-five years. 


H. B. Cotterill. 
The death of Mr. H. B. Cotterill, which occurred in July last in Switzer- 
land, must be recorded with regret in this Zournal, for though his early travels 
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were but an episode in a life given mainly to other pursuits, they brought 
him to the notice of geographers at the time, and he was for some years a 
Fellow of this Society. After graduating at St. John’s College, Cambridge, 
in 1869, he was for a time a master at Haileybury; then, after some medical 
training at Edinburgh, he became connected with the Scottish Mission on 
Lake Nyasa, which included among its objects the encouragement ot legiti- 
mate trade as an antidote to the pernicious influence of the Arab slave- 
traders. A wide area to the north of the lake, between Tanganyika and the 
east coast, was then a Zerra incognita, though some hearsay information about 
it, and especially about the influential native chief Merere, had been gleaned 
by Livingstone during his last journeys. When in 1877 the much-lamented 
Consul Elton determined on a journey of exploration by a route leading 
north from Lake Nyasa, he secured the co-operation of Cotterill, and bears 
witness in his journal to the value he attached to this addition to his party. 
The expedition visited the chief Merere, but in the further journey Elton 
fell a victim to the hardships of the route, and it fell to Cotterill to bury him 
in the African wilds and to complete the journey to the coast, taking with 
him his leader’s diary, notes, and memoranda, which he afterwards edited 
and completed in the work brought out in 1879 under the title ‘ Travels and 
Researches in the Lakes and Mountains of Eastern and Central Africa.’ 

Cotterill never returned to Africa, but devoted himself to teaching, and, in 
the latter part of his life, to literature, his most important work being a 
translation of the ‘ Odyssey’ into English Hexameter verse. 


Miss Constance Gordon-Cumming. 


It would be unfitting to allow the death of the well-known lady traveller, 
Miss Constance Gordon-Cumming, to pass unnoticed in this Yournal, for 
although her travels led her over no positively new ground they were suf- 
ficiently varied and extensive to bring her prominently before the public, at 
a time when lady-travellers in outlying parts of the world were far less 
common than they are now. She was the twelfth child of Sir William 
Gordon-Cumming, Bart., of Altyre and Gordonstown, and, having been born 
in 1837, was thus in her 88th year at the time of her death on 4 September 
1924. Her travels began in 1867 with a visit to a married sister in India, 
and during the next twelve years took her to Fiji and other parts of the 
Western Pacific, to Hawaii, California, China, the Himalayas, and Ceylon, 
being described in a series of narratives which attained considerable popu- 
larity. In recognition of the services rendered in this way to geography she 
was made a Life Fellow of the Society in 1914. 


CORRESPONDENCE 


The Death of Dr. Shelton. 


THE interesting Memoir of the late Dr. A. L. Shelton of Tibet, reviewed in 
the Fournal for December 1924, gives fuller details of his most grievous 
death than we had before, and from the information in that Memoir and 
further correspondence it is necessary for me to revise two statements I 
made in Zo the Alps of Chinese Tibet (1922, p. 209). It was there stated 
that Dr. Shelton was wearing Tibetan dress, which we are now told he never 
did. He was wearing a long khaki sheepskin-lined coat which may have 
been mistaken for Tibetan. The conclusion that the murder was not due 
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either to Tibetan or Chinese officials, but to local brigands, is fully con- 
firmed; but I am told that there is no ground for the belief that he was shot 
deliberately. The Memoir remarks (p. 255), ‘‘It still seems strange that he 
alone was the target, and no one else harmed in the least.’”’ The tragedy 
that the first shot fired struck Dr. Shelton appears to have been a mere 
mischance. 


J. W. GREGorY. 
16 December 1924. 


MEETINGS: ROYAL GEOGRAPHICAL SOCIETY: 
SESSION 1924-1925 


Second Evening Meeting, 17 November 1924.—The President in the 
Chair. 


PAPER: The People of the Aures Massif. M. W. Hilton-Simpson. 


Third Evening Meeting, 1 December 1924.—The President in the Chair. 

ELECTIONS.—Major Robert Alexander; George Alfred Angus ; Walter 
Snowden Birkett ; Guy Houghton Blanchet, B.SC., A.M.E.I.C., D.L.S.; The 
Hon. Sir Edward Owen Cox, G.B.E., M.L.C., J.P.; Miss Kate M. Cropper, 
L.L.A., F-R.S.A. ; Ernest John Cushion, M.A. ; Edwin J. Dingle ; Arnold Tiffany 
Dudley ; William Scott Fell, M.L.A., J.P. ; George Frederick Horace Girling ; 
Charles William Goffin, B.A.; Harold Berwick Goodridge, B.A.; Alister 
Clavering Hardy, M.A., F.L.S.; Capt. W. R. Hay, 1.4.; Frank G. Jackson ; 
Miss Gwendolyn Peyton-Jones; Stanley Wells Kemp, sc.pD. ; Capt. Charles 
Robert Kettlewell ; Merl La Voy ; Thomas William Langdon-Bruce ; Commr. 
C. H. Lightoller, D.s.c., R.D., R.N.R.; Mrs. Winifred McCalmont ; Capt. 
Victor David O’Malley, M.c.; Lieut. Francis Poole, R.N.R.; Prof. Edgar 
Prestage; Mrs. Albert Pym; Sir Arthur Rickard, K.B.E., J.P.; Walter 
Theodore Tolley, B.sc. ; Lady Norcot Warren ; Leonard Alfred John Webber ; 
David Williams ; Miss Mabel Honorine Margaret Withers. 

A Selection from M. Atbert Kahn’s collection of photographs in natural 
colours, was described by Prof. P. M. Roxby, Mr. E. A. Benians, and 
Mr. L. H. Dudley-Buxton. 


Second Afternoon Meeting, 8 December 1924.—The President in the 
Chair. 


PAPER: Irrigation in the Indo-Gangetic Plain. A. V. Williamson. 


Fourth Evening Meeting, 15 December 1924.—The President in the 
Chair. 

ELECTIONS.—Richard St. Barbe Baker; John Bourne; Major W. J. 
Bovill, 0.8.E., 1.A.; George Leslie Boyle ; Frederick Anthony David Browne ; 
Rey. R. Burges ; John C. O. Burns ; Charles Colegrave-Scott ; Thomas Corlett 
Corris ; Mrs. Jessie Mindele Dreshfield ; Reginald John France, B.A. ; Hugh 
Ingle Halliday ; Edward George Hawke, B.A.; Robert Conway Hickson ; 
Horace Alfred Hill, L.c.p.; Vernon Hinde; Miss Dorothy Jenkins, B.A. ; 
Miss Winifred Lamb ; R. E. B. Lee; Mrs. Margaret Irene Louisa Milward ; 
Capt. Guy Douglas Clifford Money ; Rear-Admiral Aubrey Clare Hugh 
Smith, C.B., M.v.o.; Major W. F. N. Vernon; Mrs. Katharine Longstaff 
Wedgwood ; James Williamson, J.P. ; Alexander Harris Zaradi. 


PAPER: The Deserts of Jafura and Jabrin. Major R. E. Cheesman. 
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